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Executive Summary 

This report presents an engineering evaluation and cost analysis (EE/CA) for a non-time- 
critical removal action of abrasive blast material (ABM) at the SWMU 8, the West Annex 
Sandblast Area at the Naval Amphibious Base (NAB) Little Creek in Virginia Beach, 
Virginia. SWMU 8 is located near Gate 1 and the intersection of Midway and Amphibious 
Drive. The West Annex, Sandblast Area is an area of land formerly used for sandblast 
activity and the temporary storage of abrasive blast material (ABM) prior to off-site 
disposal. 

CH2M HILL conducted a preliminary site investigation at SWMU 8 in March 2000 to 
delineate the horizontal and vertical extent of the ABM in the area where blast material. is 
visibly present at the ground surface. Three grab samples of ABM were collected for 
analysis of toxicity characteristic leaching procedure (TCLP) and target compound list 
metals for disposal characterization. The results of the preliminary site investigation 
indicated that there is approximately1,800 cubic yards of ABM and ABM-soil mixture 
present in the northwestern portion of SWMU 8 near Water Tower 1553. Analytical results 
indicate that the three samples collected contain lead at concentrations ranging from 10170 
mg/kg to 1820 mg/kg. This exceeds the US EPA Region II Guidance of 400 mg/kg for Ilead 
in soils in residential areas and the 1000 mg/kg criteria for lead in industrial areas. Only one 
out of the three samples (LWO8-01; 5.42 mg/L) exceeded the TCLP criteria of 5 mg/L for 
lead. A Site Investigation was initiated in May 2000 to more fully characterize soil and 
groundwater at SWMU 8. 

The purpose of the non-time-critical removal action (NTCRA) is to eliminate potential risks 

to human health and the environment through the removal of the ABM. The scope of this 
removal action will be to remove the ABM or material exceeding EPA Region II Residential 
RBCs in areas of visible blast material at the surface near Water Tower 1553, and will 
involve excavation of approximately 1,800 cubic yards of ABM. 

The EE/CA examined three potentially acceptable alternatives for removal. These 
alternatives were excavation of visible ABM and disposal as a non-hazardous waste in ,a 
local landfill, or, if a portion of the waste is hazardous, in a landfill permitted to accept these 
wastes (Alternative 1), excavation and removal of ABM and lead-contaminated soil to a. 
cleanup level equal to the residential screening level of 400 mg/kg (Alternative 2), and 
excavation and removal of ABM and lead-contaminated soil to a cleanup level equal to the 
industrial screening level of 1000 mg/kg (Alternative 3). 

All of these options are highly effective in meeting the removal action objectives, with the 
main difference being the likelihood of future remedial action being required to address 
residual soil contamination. This likelihood would be high for Alternative 1, moderate for 
Alternative 3, and low for Alternative 2. Future remedial action could range from further 
removal to land-use controls. 

All of these alternatives are relatively easy to implement because they are common activities 
performed by environmental contractors. There is a potentially large disparity in the co,st of 
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EXECUTIVE IiUMMARY 

each option, which is related to the estimated quantity of ABM and soil to be excavated. and 
disposed. Alternative 2, excavation, transport, and disposal of ABM to meet residential 
criteria, is recommended based upon surface and subsurface analytical data demonstrating 
that this criteria may be readily achieved and to minimize restrictions on land use at the site 
once the removal action has been completed. 
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SECTION 1 

Introduction 

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a non-time- 
critical removal action (NTCRA) for SWMU 8 West Annex Sandblast Area at the Naval 
Amphibious Base (NAB) Little Creek, Virginia Beach, Virginia. The EE/CA is prepared 
under the Naval Facilities Engineering Command (NAVFACENGCOM) LANTDIV Navy 
Contract N62470-95-D-6007, Navy Comprehensive Long-Term Environmental Action .Navy I 
(CLEAN), District III, Contract Task Order-0159. 

Previous site inspections have identified SWMU 8 as requiring environmental consideration 
due to the existence of exposed abrasive blast material (ABM). ABM consists of sandbl.ast 
grit and paint chips derived from sand blast activities from the removal of paint from ships 
and equipment. SWMU 8 includes a vacant lot located near the intersection of Midway 
Road and Amphibious Drive that was previously used for sandblasting activities and :spent 
ABM storage. A general site map for SWMU 8 is provided in Figure l-1. A detail showing 
the SWMU 8 West Annex Sandblast Area and the extent of blast grit as previously 
delineated is provided in Figure l-2. 

The following information is presented within the EE/CA for SWMU 8: 

n l Site description and analytical data 
l Identification of the removal action objectives 
l Identification of removal action alternatives and technologies 
l Recommendation of a preferred removal alternative 
l Schedule for the selected removal alternative 

1 .I Regulatory Background 
This document is issued by the U.S. Department of the Navy, lead agency responsible for 
remediation of SWMU 8, with the assistance of the United States Environmental Protection 
Agency (US EPA) Region III and the Virginia Department of Environmental Quality 
(VDEQ), under Section 104 of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) and the Superfund Amendments and Reauthorization Act of 
1986 (SARA). 

Section 104 of CERCLA and SARA allows an authorized agency to remove, or arrange for 
removal, and to provide for remedial action relating to hazardous substance, pollutants, or 
contaminants at any time, or to take any other response measures consistent with the 
National Oil and Hazardous Substance Pollution Contingency Plan (NCP) as deemed 
necessary to protect public health or welfare and the environment. 

The NCP, 40 Code of Federal Regulations (CFR) 300, provides regulations for implementing ’ 
CERCLA and SARA, and regulations specific to removal actions. The NCP defines a 
removal action as the “cleanup or removal of released hazardous substances from the 
environment, such actions as may be necessary to monitor, assess, and evaluate the threat of 
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1. INTRODUCTION 

release of hazardous substances, the disposal of removed material, or the taking of such 
other actions as may be necessary to prevent, minimize, or mitigate damage to the public 
health or welfare or to the environment, which may otherwise result from a release or threat 
of release.” The removal action being considered for the portion of SWMU 8 where ABlM is 
based upon preliminary test results of ABM and ABM/soil demonstrating relatively low 
concentrations of lead to be removed. These levels will make residential criteria relatively 
easy to achieve with the removal action. This removal action is not time-critical. NTCRAs 
are defined in 40 CFR Section 300.415(b)(4) as actions pertaining to a less imminent threat to 
human health and the environment and that have planning periods of 6 months or more. 
For time-critical removal actions, actions shall begin as soon as possible to “abate, prevent, 
minimize, stabilize, mitigate, or eliminate the threat to public health or welfare of the United 
States or the environment” (40 CFR Section 300.415(b)(3)). 

The 40 CFR Section 300.415 requires the lead agency to conduct an EE/CA when a NTCRA 
is planned for a site. The goals of an EE/CA are to identify the objectives of the removal 
action and to analyze the effectiveness, implementability, and cost of various alternatives 
that may satisfy these objectives. An EE/CA documents the removal action alternatives and 
selection process. Where the extent of the contamination is well defined and limited in 
extent, NTCRAs also allow for the expedited cleanup of sites in comparison to the remedial 
action process under CERCLA. 

Community involvement requirements for non-time-critical removals include preparing 
and approving an EE/CA, and making it available for public review and comment for a 
period of 30days. An announcement of the 30-day public comment period on the EE/CA is 
required in a local newspaper. Written responses to significant comments must be prepared 
and included in the Administrative Record. 

1.2 Purpose and Objectives 
Submittal of this document fulfills the requirements for non-time-critical actions defined by 
CERCLA, SARA, and the NCP. This EE/CA has been prepared in accordance with USEPA’s 
guidance document Superfund, Guidance on Conducting Non-Time-Critical Removal Actions 
Under CERCLA, PB93-963402, January 1993. 

The EE/CA compares three removal alternatives based on their technical feasibility, ability 
to protect human health and the environment, ability to prevent the potential release of 
hazardous constituents, and cost. Individual goals of this EE/CA are to: (1) provide a 
framework for evaluating and selecting alternative technologies, (2) compile analytical 
results, (3) satisfy administrative record requirements for documenting the removal action 
selection, and (4) satisfy environmental review and public information requirements for 
removal actions. . 

The objective of this removal action is to reduce the extent of abrasive blast material in the 
vicinity of Water Tower 1553 and minimize, to the extent practical, the human health and 
environmental risk posed by potential lead-contaminated soil. At the conclusion of the 
removal action, confirmatory sampling of the remaining soil in this portion of SWMU 8 will 
be conducted. The purpose of the confirmation sampling will be to confirm the removal 
action goals were complete. The data collected during the confirmation sampling will 
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1. INTRODUCTiON 

The objective of this removal action is to reduce the extent of abrasive blast material in the 
vicinity of Water Tower 1553 and minimize, to the extent practical, the human health and 
environmental risk posed by potential lead-contaminated soil. At the conclusion of the 
removal action, confirmatory sampling of the remaining soil in this portion of SWMU 8 will 
be conducted. The purpose of the confirmation sampling will be to confirm the removal 
action goals were complete. The data collected during the confirmation sampling will 
beused to assess risks to human heath and the environment from the material that remains 
in place as part of another phase of the SWMU investigation. 
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Figure l-2 
SWMU 8 WEST ANNEX SANDBLAST AREA 

EXTENT OF BLAST GRIT 
O.MRCH 15. 2000 SITE RECONNAJSSANCE) 

NAB LITTLE CREEK 
VIRGINIA BEACH. VIRGINIA 



SECTION 2 

Site Characterization 

2.1 Site Description and Background 
Between 1949 and 1971, sandblasting and residue storage occurred in areas north of 
Midway Road, south of Guadalcanal Road, and west of Amphibious Drive. These areas 
have been identified as SWMU 8 (Figure l-l). As boats were hauled into the area for 
sandblasting, residue accumulated on the ground. An estimated 5,125 cubic yards of residue 
were stored in the area between 1949 and 1954, and an additional 3,525 cubic yards were 
stored between 1954 and 1971. Sand blast material was temporarily stored at SWMU 8 prior 
to off site disposal. A reconnaissance of the area in 1999 noted ABM at the ground surface in 
the area surrounding Water Tower 1553. 

During a site reconnaissance in January 2000 in the area where blast material is exposed at 
the surface, three surface grab samples of pure ABM were collected for characterization 
analysis. These samples are identified as LWO8-Ol-SS-00, LWO&02-SS-00, and LWO&OSSS- 
00. Sample LWO&Ol-SS-00 was collected underneath Water Tower 1553, sample LWO8-02- 
SS-00 was collected in the central part of the site where ABM is exposed, and sample LWO8- 
03-SS-00 was collected in the non-grassy area where ABM is exposed near Midway Road in 
the vicinity of a storm drain (Figure l-2). Each surface grab sample of ABM was collected 
from 0 to 4 inches and was biased for the presence of paint chips to obtain a “worst case” 
characterization of the ABM. All three samples were immediately placed on ice for 
preservation and transportation to the laboratory for analysis of full Toxicity Characteristic 
Leaching Procedure (TCLP), target analyte list (TAL) metals, pesticides, and polynuclear 
aromatic hydrocarbons (PAHs). 

On March 15,200O a preliminary field investigation was conducted at SWh4U 8 West Annex 
Sandblast Area to delineate the extent of ABM in areas where blast material is visibly 
present at the ground surface. Shallow l-foot-deep borings were constructed using a hand 
auger, and in some areas a shovel, to expose the shallow subsurface soil. The borings were 
logged for the presence/absence of ABM and for lithology of the surface soil material. Each 
location was marked with a pin flag and labeled with boring identification number. Borings 
were identified as LWO8-01 through LWO8-36. In the vicinity of Water Tower 1553, along the 
northern boundary fence line, and in non-grassy areas northeast of the water tower, a shovel 
was used to expose surface soil in numerous locations, which were not individually labeled 
but are identified on the site map (Figure l-2). 

All hand auger and shovel sampling points were located using a tape measure and/or lby 
pacing distances to known structures such as roadways, parking areas, and power poles. 

/ None of the locations were surveyed and all locations should be considered approximate. 

The presence/absence of ABM in each boring was identified visually. An estimate of the 
percentage of soil to blast grit was made where appropriate. The thickness of ABM or 
ABM/soil mixtures was determined using a measuring tape. 
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2. SITE CHARACTERIZATION 

2.2 Previous Removal Actions at the Site 
The United States Navy, lead agency responsible for NAB Little Creek, has no 
documentation of any previous removal actions taking place at SWMU 8, other than 
transport of piles of spent blast grit. 

2.3 Source, Nature, and Extent of Contamination 
The extent and nature of abrasive blast material at SWMU 8 is based on samples collected 
during a January 2000 site reconnaissance and a preliminary site investigation in March 
2000. Boring locations from the field investigation are shown on Figure l-2, and a summary 
of boring data is presented in Table 2-l. 

2.3.1 Extent of Blast Grit 
Findings of the field investigation at SWMU 8 indicate that blast grit at the site is generally 
limited to the upper six inches in the soil profile, and in most areas is limited to the upper 
four inches. The maximum depth of blast grit was 10 inches noted in boring LWO8-19 
located near the southern boundary of the area along Midway Road. Borings adjacent to 
LWO8-19 indicate this thickness is limited to a very small (50 square foot area or less) area. 
In two of the borings (LWO8-29 and LWO8-21), trace quantities of blast grit was noted to a 
depth of 12 inches. 

Areas of 100 percent blast grit are limited to the ground surface and upper two inches or less 
near Water Tower 1553, and in small areas of bare ground southwest of the water tower 
including the southern boundary near Midway Road. Northeast of Water Tower 1553 two 
areas with sparse to no grass cover are present. Blast grit in these areas is present only at the 
ground surface and with only minor surface coverage of about 10 to 20 percent. The 
remainder of SWMU 8 north of Midway Road consists of grassy / gravel ground cover. 
With the exception of two small grass/gravel covered areas, no blast grit was observed at 
the surface or in the shallow subsurface in the remaining portions of SWMU 8 north of 
Midway Road. The two exceptions are a small grassy/gravel area west of the water tower 
and a small area adjacent to the parking lot southeast of the water tower (area noted by 
“SG” in Figure l-2). Blast grit is only present at the ground surface in these areas with about 
30 to 50 percent ABM covering the surface. Excavations using a shovel were made along the 
grassy northern boundary of the site adjacent to the fence line and residential area. No blast 
grit was encountered along the property boundary. 

Throughout most of the site, blast grit is mixed with dark to medium brown, fine to me~dium 
grained sand. A fine to medium gramed, light brown and tan, well sorted sand with no blast 
grit was encountered in nearly all borings at depths between five and 10 inches. All borings 
were terminated at a depth less than 12 inches below ground surface. 
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SWMU 8 West Annex Sandblast Area 
Summary of Boring Data 

Boring Grit SOII 

Boring Depth Grit Top Bottom Soil Top Botom 
Location (inches) (inches) (inches) (inches) (inches) Grit Description Soil Description Comments 

Sample collected 
medium brown silty sand, dry - January 00 

LWO8-01 6 0 4 4 6 100% grit to 1”; 30 to 60 % grit to 4” sand, TCLP/-TAUPAH 
Sample collected 

light brown, fine to medium grained, January 00 
LWO8-02 IO 0 6.5 6.5 10 O-4” soil/grit 50%; 4-6.5” 100% blast grit well sorted sand TCLP/TAUPAH 

Sample collected 

LWO8-03 

LWO8-04 
LWO8-05 I__.- 

12 

8 
7 

0 7 7 12 80-l 00% grit mixed w/soil 
grass and gravel at surface - soil mixed 

0 6 6 8 w/20% grit 
2. - ---4--.~ -AL- 2 blast grit, no soil 

4 7 

LWO8-06 9 4 6 0 4 _.__-_-_.--. grjt mixed w/soil, 40% grit _.-.. ~- 

6 9 

I I I I I I medium brown silty sand, trace grit at 
LWO8-07 1 10 1 0 4 I 4 1 10 I surface-and at 4” 

I I I I 1 traces of grit, wood, dark/medium brow’ 
LWO8-08 14 

LWO8-09 10 

0 12 12 14 

0 10 

silty sand, poorly sorted 

LWO8-10 13 0 13 

LWO8-11 1 8 1 0 8 

LWO8-12 12 0 12 

LWO8-13 7 0 5 5 7 80% grit 

LWO8-14 6 0 2 2 6 soil mixed with grit 20% grit 

tan sand medium grain’ subround 
“““:4zi:::” \ T&r;;;“- 

tan sand, fine grained, well sorted, 

silty sand, medium brown, dry, 
loose, well sorted 

light tan sand, well sorted, dry, 
loose, fine grained 

medium brown to light brown silty 
sand, well sorted, dry, loose, fine 

grained 

..- 

light tan sand, dry, well sorted, 
loose, fine grained. 

topsoil, sand, light brown, well 
sorted, loose, dry 

silty sand, medium/dark brown, dry. 
light brown sand, loose, moist, well 

sorted, fine grained 
medium/dark sand w/some silt, 

loose, dry - very pale orange sand, 
fine grained, loose, moist, well 

sorted 

1 loose.dry-vz;t;brownsand. / 
medium/dark sand w/some silt, ~ 

fine grained, loose, morst, well 

very pale brown sand, fine grained, 
loose, moist, well sorted 

very pale brown sand, fine grained, 
loose, moist, well sorted 
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SWMU 8 West Annex Sandblast Area 
Summary of Boring Data 

LWO8-15 7 

LWO8-16 10 

LWO8-17 6 

LWO8-18 8 

LWOB-19 14 

LWO8-20 7 

LWO8-21 9 

LWO8-22 7 

GritTop / BoGtlb’rn 1 SoilTop 
(inches) (inches) (inches) 

0 3 3 

~ 

0 5 5 

0 10 10 

0 I 5 I 5 

0 5 5 

0 3 3 

0 5 5 

0 10 10 

0 5 5 

0 0 8 8 8 8 

0 0 

0 0 

0 0 

LWO8-23 9 9 

LWO8-24 3 3 

LWO8-25 10 0 10 

dark yellowish orange silt, dry, 
loose, well sorted - very pale brown 

sand, loose, well sorted, dry 
very dense silt and gravel, dark 

yellowish orange, dry 
medium brown sandy silt mixed 

w/gravel, poorly sorted, dry 

LWO8-26 
I gravel and silt, loose, dry, very pale I 

8 0 8 brown sand, loose, dry, well sorted 
topsoil and gravel, very pale brown 

sand, loose, well sorted, fine 
LWO8-27 8 0 8 I grained, subround grains I 

1 topsoil and gravel, very pale brown 1 

LWO8-28 
sand, loose, well sorted, fine 

8 0 8 grained, subround grains 

20% grit, sand, dark gray, strong very pale brown sand, loose, well 
LWO8-29 14 0 12 12 14 petroleum odor sorted, fine grained, petroleum odor 

silty sand, dark yellowtsh orange, 

* 

ioose, dry - paie brown sand, loose, 
8 10% grit mixed w/soil fine grained, dry, well sorted 

gravel and dark yellowish orange 
7 30-50 % grit at surface only silt 

soil 
Botom 

(inches) 

7 

10 

6 

8 

14 

7 

9 

7 

Grit Description 

soil mixed with 30% grit 

Soil Description 

very pale brown sand, fine grained, 
loose, dry, well sorted 

very pale brown sand, dry, well 

Comments 

20-30% grit mixed w/medium brown soil sorted, fine grained, loose 
meidum brown soil with trace grit to 3”, very pale brown sand, fine grained, 

loose, dry loose, moist, well sorted 
very pale brown sand, dry, well 

30% grit mixed w/soil sorted, fine grained, loose 
very pale brown sand, dry, well 

grit and soil mixture, 60-70% grit sorted, fine grained, loose 
very pale brown sand, dry, well 

O-3” 10% grit mixed w/soil; 3-5” 50% grit sorted, fine grained, loose 
medium brown sand with trace of blast 

grit well sorted sand, very pale brown 
silt and gravel, loose, dry, medium 

brown 
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NAB Little Creek 
SWMU 8 West Annex Sandblast Area 

Summary of Boring Data 

Boring Grit Sod 

Boring Depth Grit Top Bottom Soil Top Botom 

Location (inches) (inches) (inches) (inches) (inches) Grit Description Soil Description Comments 

sand, very pale brown, loose, dry, 

LWO8-32 8 0 4 4 8 30% grit mixed w/soil fine grained 
sand, very pale brown, loose, dry, 

LWO8-33 8 0 6 6 8 silty sand trace blast grit fine grained 
sand, very pale brown, loose, dry, 

LWO8-34 8 0 4 4 8 silty sand and trace blast grit fine grained 
sand, very pale brown, loose, dry, 

LWO8-35 8 0 5 5 8 soil mixed w/l 0% grit fine grained 
medium brown silty sand, dry - 

sand, very pale brown, loose, dry, 

LWO8-36 6 0 0.5 0.5 6 grit 100% at surface fine grained 
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2. SITE CHARACTERIZATION 

Estimated Volume 
Based on the preliminary field investigation to identify the extent of blast grit at SWMIJ 8, 
approximately 1,800 cubic yards of ABM and ABM/soil is estimated for the non-time critical 
removal action as shown in Figure C-l in Appendix C. 

These areas are delineated on Figure C-l in Appendix C. 

Analytical Data 

Results of analysis of the three blast grit samples (LWO8-Ol-SS-00, LWO8-02-SS-00, and 
LWO8-03-SS-00) are presented in Tables 2-2 (TCLP results) and 2-3 (total metals, pesticides, 
and PAHs). Samples collected for characterization of blast grit were grab surface samples 
biased for the presence of paint chips. Analytical results for TCLP show that lead (5.42 
mg/L) is the only parameter to exceed TCLP criteria (5 mg/L) and this was exceeded in 
only one sample (LWO8-Ol-SSOO), located under Water Tower 1553. All remaining TCLP 
parameters, and reactivity, corrosivity, and ignitability were below criteria for defining a 
hazardous waste. 

Analytical results were compared to residential and industrial risk-based concentrations 
(RBCs) developed by Region III EPA. A value of 400 mg/kg (current EPA guidance, 
residential) was the criteria used for comparison to lead results. Results for total metals 
show that lead and arsenic in all three blast grit samples exceed residential RBCs. Two of the 
three samples also exceed the industrial RBC for arsenic of 3.82 mg/kg, and all of the 
samples exceed the industrial action level for lead of 1,000 mg/kg (US EPA Region II o:r III 
Guidance). The presence of arsenic is considered a background issue at the site. Several 
PAHs were.detected in the sample from beneath the water tower (LWO8-Ol-SS-00), five of 
which exceeded residential RBCs. Of these, one compound, benzo(a)pyrene exceeded the 
industrial RBC. Three pesticides were also detected in the samples, but all values were well 
below residential RBCs. 

Although some compounds exceed residential RBCs, for the purposes of waste disposal, 
ABM/soil excavated for removal is expected to be considered non-hazardous. The TCLP 
sample from the small area around Water Tower 1553 represents a grab sample biased for 
the presence of paint chips, and when excavated, a composite sample of the waste also 
would likely be characterized non-hazardous. 
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Constituents WO8-01 -SS-00 WO8-02-SS-00 .WO8-03-SS-00 

TLCP METALS (mg/L) 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
TCLP-SEMIVOLATILE (ug/L) 
1,6Dichlorobenzene 
2,4,5Trichlorophenol 
2,4,6Trichlorophenol 
2,4-Dinitrotoluene 
2-Methylphenol 
3+6Methylphenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 

-Nitrobenzene 
Pentachlorophenol 
Pyridine 
TCPL RCI 
CORROSIVITY pH 

ND 0.155 0.084 5 
0.520 0.337 0.259 100 

ND ND ND 1 
ND ND ND 5 
5.42 1.18 0.469 5 
ND ND ND 0.2 
ND ND ND 1 
ND 

.WO8-01 -SS-00 
ND 

ND 
.WO8-02-SS-00 

ND 

ND 5 
.WO8-03-SS-00 TCLP Limits (mg/L 

ND 7.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND ’ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
.WO8-01 -SS-00 

5.90 

ND 
.WO8-02-SS-00 

6.28 

ND 5 
-WO8-03-SS-00 TCLP Limits (mg/L 

5.80 ~2.5; >12 

IGNITABILITY 

REACTIVE CYANIDE(COLOROMETRlC) 

REACTIVE SULFIDE 

Blast Grit TCLP Sample Results 
January 21,200O 

table2-2.xlsTCLP-2.2 

ND 

ND 

ND 

ND 

ND 

0.95 

ND 

ND 

ND 

TCLP Limits 

mslL 

400 
2 

0.13 

0.13 
0.5 
3 
2 

100 

200 

500 

09/05/2000 



TABLE 2-3 
NAB Little Creek 

SWMU 8 West Annex Sandblast Area 
Blast Grit Sample Results 

Januaty21,2000 

4,4-DDD 

SEMIVOLATILES (mg/kg) 

9080 * 
41.1 N 

11 
331 

10.00 
0.37 B 

5420 
142 
106 

3430 
50900.0 

1550 E 
2930 

695 
0.11 u 
433 

1810.0 
2.9 N 

O-67 I3 
10200.0 

0.38 U 
24.1 

9130 E* 
ND 

LWO8-02-SS-OO 
0.0024 JP 
0.0015 J 

0.00089 JP 

LWO8-02-SS-00 
0.37 u 

9520 * 
43.9 N 

18 
327 

9.60 
0.86 

5390 
47.4 
69.3 
1090 

55900.0 
1070 E 
3140 

714 
0.11 u 
55.7 

2430.0 
3.1 N 

0.17 u 
9290.0 

0.35 u 
20.6 

8900 E” 
ND 

LWO8-03-SS-OO 
2.20 JP 

ND 
ND 

LWO8-03-SS-00 
0.35 u 

2.7 0.37 u 0.35 u 
1.7 0.37 u 0.35 u 
2.7 0.37 u 0.35 u 

0.25 J 0.37 u 0.35 u 
1.4 0.37 u 0.35 u 
45 D 0.31 J 0.32 J 

0.19 J 0.37 u 0.35 u 
24 0.37 u 0.35 u 

0.51 0.37 u 0.35 u 
4D 0.37 u 0.35 u 

1.3 0.37 u 0.35 u 
1.1 0.37 u 0.35 u 

/Pyrene 5.6 D 0.37 u 0.35 u 

Note: bold values exceed Rt dential RBCs 
N- spiked sample recovery was not within control limits 
J- estimated below the contract required quantitation limit 
E- organics exceeded calibration range: E inorganic is estimated because of interference 
B- for inorganics only below the contract required detection limit but above the instrument detection limit 
D- from diluted run 
* duplicate 
h 

analysis was not within the control limits 
VALUES FROM EPA REGION III RBC TABLE DATED 4/13/2000 

Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benz0 (b) fluoranthene 
Benzo (g, h, I) perylene 
Benzo (k) fluoranthene 
bis (2-Ethylhexyl) phthalate 
Carbazole 
Chyrsene 
Dibenz (a,h) anthracene 
Fluoranthene 
lndeno (1,2,3-cd) pyrene 
Phenanthrene 

ND 

LWO8-01 -SS-00 
0.2 J 

LWO&01 -SS-00 LWO8-02-SS-00 LWO8-03-SS-00 

1080 * 
10.5 N 
0.58 U 
125 

0.18 B 
0.55 B 
203 B 
177 

38 
42.1 

5250.0 
1820 E 
220 B 

56.9 
0.11 u 

7.7 
398.0 B 

0.67 UN 
3.3 

1640.0 
0.37 u 

2.6 B 
1640 E* 
0.11 u 

LWO&01 -ss-00 
0.011 

ND 

Soil RBC 
Residential 

mg/kg”’ 
78000 

31 
0.43 
5500 
160 
40 

= Soil RBC 
Industrial 

-* 
820 
3.8 

140000 
4100 
1000 

200 6100 
4700 120000 
3100 . 82000 

23000 610000 
100 guidance 1000 guidance 

1600 41000 

1600 41000 

390 
390 

10000 
10000 

5.5 
550 

23500 
1600 

140 
14000 

610000 
41000 = 

2 
2 

23500 610000 
0.87 7.8 

0.087 0.78 
0.87 7.8 

8.7 78 
87 780 
32 290 
87 780 

0.087 0.78 
3100 82000 
0.87 7.8 

2300 61000 = 

170 
170 
240 = 



SECTION 3 

Identification of Remedial Action Qbjectives 

3.1 Statutory Limits on Removal Action 
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) 40 CFR 
Part 300.415 dictates statutory limits of $2 million and 12 months of USEPA fund-financed 
removal actions, with statutory exemptions for emergencies and actions consistent with the 
remedial action to be taken. This removal action will not be USEPA fund-financed. The 
Navy/Marine Corps Installation Restoration (IR) Manual does not limit the cost or duration 
of the removal action; however, cost-effectiveness is a recommended criterion for evahration 
of removal action alternatives. 

3.2 Removal Action Scope and Objective 

3.2.1 Removal Action Objective 
The removal action objective for SWMU 8 is to reduce the current risk to human health and 
the environment posed by ABM by removing blast grit to levels meeting EPA Region III 
RBCs for residential use to reduce exposure to on-site workers and a nearby off-site 
residential area. This will be done by: 

. Characterization of the material to be excavated prior to excavation in order to ensure 
proper disposal facilities are selected 

l Excavation of ABM material and soil contaminated with ABM 

l Continuing to restrict access to the site during the removal 

l Transport, stabilization (if necessary), and disposal of the contaminated ABM and soil at 
a permitted disposal facility 

l Confirmation sampling and testing of areas where ABM was removed 

l Restoration of the site 

3.2.2 Removal Action Scope 
The objective of this proposed action will be to remove ABM and ABM-contaminated s8oi.l in 
the vicinity of Water Tower 1553 to levels meeting EPA Region III RBCs for residential use. 
This area is indicated on Figure 1-2. Sample data for this material collected during a site 
reconnaissance indicates that lead levels in the ABM exceed both the 400 mg/kg screening 
value for residential areas and the 1,000 mg/kg screening value for industrial areas. 

The horizontal limits for ABM removal will be visually determined during removal. Based 
upon the preliminary site investigation data, the removal action will disturb approximately 
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3. IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES 

three acres. The vertical limits for blast grit removal will be visually determined based upon 
color and consistency . 

Field screening of lead concentrations in the surrounding and underlying soil may also ‘be 
conducted to provide real time analysis for quantitatively determining the limits of further 
excavation. Use of a NITON XL-700 series instrument can provide in-situ as well as real- 
time on-site analysis of metal concentrations in soil. The use of portable x-ray fluorescence 
technology will be applicable for the removal alternatives with quantitative action levels for 
lead concentrations in soil. The procedure follows EPA draft Method 6200 “Testing Soils and 
Sediments with Field PortabIe X-Ruy FIuorescence Analyzers”. In-situ analysis can be completed 
in a few minutes and turnaround time for on-site sample analysis would be on the order of 
15 to 20 minutes. Detection limits for lead with a standard resolution instrument is expected 
to be 30 ppm. A Work Plan and Sampling and Analysis Plan, Removal Action, SMMU 8, Naval 
Amphibious Base Little Creek (CH2M) is currently being prepared which further summarizes 
all confirmation sampling to be conducted as part of the Removal Action. Confirmation 
sampling includes total lead (48 hour turn around) for verification of XRF results 
approximately 15 samples (1 per 10,OO sq. ft.) for TAL metals and PAHs, and three samples 
for full TAL metals and TCL organics. The Work Plan will be submitted to supplement the 
RAC Work Plan. 

Following completion of the Removal Action, an R7 will be completed on the SMMU 8 to 
evaluate the effectiveness, and to assess any potential residual hazards to human health or 
the environment. 

3.3 Determination of Removal Schedule 
Once the EE/CA has been finalized, it is placed in the Administrative Record, and notice of 
its availability for public review, along with a brief summary, are published in the local 
newspaper. The EE/CA is then subjected to a 30-day public comment period. Written 
responses to significant comments will be prepared and included in the Administrative 
Record. Since this removal action has been designated non-time-critical, the start date will 
be determined by factors other than the urgency of the threat. Possible factors include 
weather conditions, the availability of resources, and site constraints. 

A preliminary breakdown of the schedule is provided in Gantt chart form in Figure 3-l. The 
total project period is expected to last 5 months from the end of the public comment period 
to completion of this removal action. Critical milestones periods are summarized below: 

l EE/CA Public Comment Period-30 days 
l Preparation of Work Plan- 30, days 
l Subcontracting and Mobilization-30 days 
l Removal Action-15 to 30 days 
l Confirmatory Analytical Results and Report Writing-45 days 

The removal action time frame includes the time required for mobilization and setup of 
equipment, and performing the selected removal action. Section 4 provides details 
regarding the amount of time necessary to complete the removal action. 
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3. IDENTlFlCATlON OF REMEDIAL ACTION OBJECTIVES 

3.4 Applicable or Relevant and Appropriate Requirements 
The removal action will, to the extent practicable, comply with applicable or relevant and 
appropriate requirements (ARARs) under federal and state environmental laws, as 
described in 40 CFR 300.415. Other federal and state advisories, criteria, or guidance will, as 
appropriate, be considered in formulating the removal action, Applicable requirements are 
those requirements specific to the conditions at SWMU 8 that satisfy all jurisdiction 
prerequisites of the law or requirements. Relevant and appropriate requirements are tlhose 
that do not have jurisdiction authority over the particular circumstances at SWMU 8, but are 

* meant to address similar situations, and therefore are suitable for use at SWMU 8. Federal 
ARARs are determined by the lead agency, which in this case is the Department of the 
Navy. As outlined by 40 CFR 300.415(j), the lead agency may consider the urgency of the 
situation and the scope of the removal action to be conducted in determining whether 
compliance with AR&&s is practicable. 

The NCP, 40 CFR 300.400(g)(2), specifies factors to consider in determining what 
requirements of other environmental laws are relevant and appropriate: 

l The purpose of the requirement in relation to the purpose of CERCLA 

l The media regulated by the requirement 

l The substance(s) regulated by the requirement 

l The actions or activities regulated by the requirement 

l Variations, waivers, or exemptions of the requirement 

l The type of place regulated and the type of place affected by the release or CERCLA 
action 

l The type and size of the facility or structure regulated by the requirement or affected by 
the release 

l Consideration of the use or potential use of affected resources in the requirement 

In some circumstances, a requirement may be relevant to the particular site-specific 
situation but may not be appropriate because of differences in the purpose of the 
requirement, the duration of the regulated activity, or the physical size or characteristic of 
the situation it is intended to address. There is more discretion in the judgment of relevant 
and appropriate requirements than in the determination of applicable requirements. 

Three classifications of requirements are defined by USEPA in the ARAR determination 
process: chemical-specific, location-specific, and action-specific. 

Chemical-speczfic ARARs are health or risk management-based numbers or methodologies 
that result in the establishment of numerical values for a given media that would meet the 
NCP “threshold criterion” of overall protection of human health and the environment. 
These requirements generally set protective cleanup concentrations for the chemicals Iof 
concern in the designated media, or set safe concentrations of discharge for remedial 
activity. Guidance relevant to the specific chemicals at SWMU 8 includes the RBCs put forth 
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3. IDENTlFlCATlON OF REMEDIAL ACTlON OBJECTlVES 

by US EPA Region III, as shown in Table 2-3. If the soil is classified hazardous, then 
prohibitions on land disposal specified in 40 CFR, Part 268, may apply. 

Location-specific A&Us restrict remedial activities and media concentrations based on the 
characteristics of the surrounding environments. Location-specific ARARs may include 
restrictions on remedial actions within wetlands or floodplains, near locations of known 
endangered species, or on protected waterways. There are no location-specific ARARs for 
the removal action at SWMU 8. The federal and state of Virginia location-specific 
regulations that have been reviewed are summarized in Appendix A. 

Action-specific ARARs are requirements that define acceptable treatment and disposal 
procedures for hazardous substances. Federal and State of Virginia Action-specific ARARs 
that may affect the development and conceptual arrangement of remedial alternatives are 
summarized in Appendix A. 

3.5 General Disposal Requirements 
Characterizing the soil contamination by TCLP is critical in determining the status of 
Resource Conservation and Recovery Act (RCRA) requirements. RCRA “operating’ 
hazardous waste management regulations are not applicable unless hazardous waste 
material is excavated. If soil is treated on the site and some of the material being treated. is a 
hazardous waste, the treatment units will need to meet the substantive requirements for a 
RCRA permit. 

A waste characterization will include, at a minimum, a description of the waste, the waiste 
quantity, and laboratory results on representative samples using USEPA’s TCLP metals 
methods. Characterization sampling can either be conducted in-situ (prior to excavating the 
soils) or ex-situ (after excavating the soils), in order to determine soil staging and disposal 
requirements. For non-hazardous solid wastes, characterization of this material will be 
conducted in accordance with the disposal facility requirements. In addition to a waste 
characterization, written permission must be obtained from the receiving facility and from 
the state in which the disposal facility is located (if applicable). 

Material that is characterized as hazardous or not acceptable for local subtitle D landfill 
disposal may require stabilization prior to disposal in a hazardous waste permitted landfill. 
All stabilized material must meet the treatment requirements outlined in 40 CFR Part 268.40. 
For lead, the leachability must be below 0.75 mg/L. 
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FIGURE 3-l 
NAB LITTLE CREEK 

SWMU 6 EE/CA FOR THE REMOVAL ACTlON 

Task Name Duration start Finish 
Reaulatory Review of RAC DRAFT Work Plan for 44 davs Thu 6/17/00 
Rerioval l\ction 

30 days 

Fri 9/29/00 

Public Review and Comment on EE/CA: 
Regulatory Review of DRAFT Sampling and 
Analysis Plan for Confirmation Sampling 

Finalize RAC Work Plan for Removal Action 16 days 

Finalize Sampling and Analysis Plan for 
Confirmation Sampling; tncorporate Significant 
Public Comments on EE/CA into Adminstrative 
Record 
SWMU 6 Removal Action and Confirmation 
Sampling 

Laboratory Analysis and Data Validation of 
Confirmation Samples 

Removal Action DRAFT Closeout Repot? (by 
RAC) including DRAFT Letter Report on 
Confirmation Sampling Results by CHZM HtLL 

Regulatory Review of DRAFT Closeout Report 

Removal Action Closeout Report (by RAC) 
including FINAL Letter Report on Confirmation 
Sampling Results by CH2M HfLL 

15 days 

15 days 

45 days 

60 days 

32 days 

15 days 

Mm 9/16/00 

Mm 1 O/2/00 

Wed 1 O/l 6/00 

Mm I i/6/00 

Tue 11/21/00 

Tue 11/21/00 

sat l/20/01 

Wed 2/Z/21/01 

Tue 1 O/l 7100 

Tue 1 O/I 7100 

Wed 11/l/00 

Mm- 1 l/20,00 

Thu i/4/01 

Fd l/l 9/01 

Tue 2I20/01 

Wed 3/7/01 

k?p ‘00 1 Ott ‘00 1 No” ‘00 1 Dee ‘00 1 Jan ‘01 1 Feb ‘01 1 Mar ‘01 1 Apr ‘0, 
Sep I Ott 1 Nov 1 Dee 1 Jan / Feb 1 Mar 1 Apr 

- 

rolect: scheduleestimate 
ate: hbn 9/l II00 

Task 
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progress 
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m Summary Rolled Up Progress - 

,, ,,, Rolled UpTask 7, External Tasks I; ~~ ~~, 

Rolled Up Split ,, ,, ,,,,,, ,, Project Summary w-4 
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SECTION 4 

Description of Removal Action Alternatives 

Three removal alternatives were developed using best professional judgment. All 
alternatives involve excavating the ABM. The differences between the three alternatives 
consist of approaches to cleanup criteria of the ABM/soil. 

The primary contaminant of concern at SWMU 8 is an inorganic compound, lead, which 
cannot be further reduced chemically. As discussed in Section 2, arsenic also was found. to 
be present at the site at levels that exceeded risk-screening criteria, but is considered a 
background issue at the site and therefore not part of the removal action objectives. 
Treatment alternatives for lead are limited and generally involve isolation, removal, or 
stabilization of the lead. This issue is further complicated by the fact that the contaminated 
media is ABM, which once the lead is removed, is still considered a solid waste and would 
require disposal in accordance with state and federal regulations. This situation limits the 
number of remedies that can be employed at this site. On-site treatment options that might 
be suitable for removing the lead from the media would still involve transport and disposal 
of the treated ABM to a local landfill or other suitable disposal facility. This reduces the cost 
effectiveness of these options. For this reason, remedies such as soil washing or other similar 
technologies were screened out prior to developing the final alternatives for this evaluation. 
Since the ABM will require proper disposal, despite the residual levels of lead, only these 
types of options were considered. 

Once removal alternatives were developed, each one wasevaluated individually according 
to its effectiveness, ease of implementation, and total present-value cost. A summary of the 
alternative and its evaluation is provided in Table 41. 

The efictiveness of a technology refers to its capability of removing the specific contaminants 
in the volumes required, the degree to which the technology achieves the removal action 
objective, and the reliability and performance of the technology over time. The euse of 
implementation of a technology refers to the availability of commercial services to support it, 
the constructability of the technology under specific site conditions, and the acceptability of 
the technology to all parties involved (regulators, public, owner, etc.). For the detaiZed c& 
a&ysis of alternatives, the expenditures required to complete each measure were estimated 
in terms both of capital and annual operation and maintenance (O&M) costs. Given these 
values, a present-worth calculation for each alternative can be made for comparison. 

Capital costs consist of direct and indirect costs. Direct costs include the cost of construction, 
equipment, land and site development, treatment, transportation, and disposal. Indirect 
costs include engineering expenses, license or permit costs, and contingency allowances. 
Annual O&M costs are the post-construction costs required ensuring the continued 
effectiveness of the remedial action. No O&M costs are anticipated for any of the altematiives. 

The cost estimates for this section are provided to an accuracy of +50 percent to -30 percent. 
The alternative cost estimates are in year 2000 dollars and are based on information published 
in R.S. Means Environmental Cost Data (ECHOS 2000). Where Means data was not available 
or not applicable, phone quotes or engineering estimates were used for unit pricing. 
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4. DESCAlPTlON OF REMOVAL ACTION ALTERNATIVES 

Table 4-l 
Evaluation of Soil Removal Action Alternatives 

Little Creek SWMU 8 EEKA 

Alternative Description Effectiveness 
Ease of 

Implementation cost 

Alternative Characterize solid in Bulk of the lead-containing Implementation would $366,000, if classified 
No. 1 advance of excavation. material is removed from be straightforward. A as non-hazardous 
Excavation of Remove visible ABM with area. Risk of exposure to number of contractors 
visible ABM an excavator. Transport contaminants and further are capable of $513,000, (est.) if a 

with offsite ABM to a Subtitle D (local) spread of contaminated soil is excavating and portion is classified a: 

landfill landfill for disposal, unless reduced by removal of ABM. disposing of lead- hazardous requiring 

disposal some material is found to Further erosion of the containing soil. Fewer disposal in a Subtitle 

be hazardous. Hazardous contaminated soil is disposal facilities are C landfill 

material portion would be prevented by stabilization. All available to stabilize 
transported, stabilized, and risk may not be removed; and dispose of 
disposed in a hazardous further remedial action and hazardous waste, 
waste Subtitle C (out of land-use restrictions may be which requires 
state) landfill. required after RVFS. transportation out of 

state. 

Alternative Characterize solid in Similar to Alternative 1, Implementation would $427,000, if classified 
No. 2 advance of excavation. effectiveness is potentially be straightforward. A as non-hazardous 
Excavation to Remove ABM/soil material greater since material is number of contractors 
residential to residential action level removed to a specific are capable of $539,000, (est.) if a 

action level (400 mg/kg) with an (residential) cleanup excavating and portion is classified as 

for lead and excavator. Transport to a standard. Bulk of lead- disposing of lead- hazardous requiring 
offsite landfill Subtitle D (local) landfill for containing material is containing soil. Fewer disposal in a Subtitle 

disposal. disposal, unless some removed from area. Risk of disposal facilities are C landfill 

material is found to be exposure to contaminants available to stabilize 
hazardous. Hazardous and further spread of and dispose of waste, 
material portion would be contaminated soil is reduced which requires 
transported, stabilized, and by removal of these areas of transportation out of 
disposed in a hazardous ABM. Further erosion of the state. In comparison to 
waste Subtitle C (out of contaminated soil is Alternative 1, requires 
state) landfill. prevented by stabilization. additional field 

Reduces possibility that screening to ensure 
further remedial action/land- that the specific 
use restrictions would be cleanup standard is 
required for soil after RVFS. met. 

Alternative Characterize solid in Similar to Alternative 1, Implementation would $395,000, if classified 
No.3 advance of excavation. effectiveness is potentially be straightforward. A as non-hazardous 
Excavation to Remove ABM/soil material greater since material is number of contractors 
industrial to industrial action level removed to a specific are capable of $530,000, (est.) if a 

action level (1000 mg/kg) with an (industrial) cleanup standard excavating and portion is classified as 

for lead and excavator. Transport to a but potentially less than disposing of lead- hazardous requiring 
offsite landfill Subtitle D (local) landfill for Alternative 2; may require containing soil. Fewer disposal in a Subtitle 

disposal.) disposal, unless some land-use restrictions or further disposal facilities are C landfill 

material is found to be remediation after RVFS. Bulk available to stabilize 
hazardous. Hazardous of the lead-containing and dispose of waste, 
material portion would be material is removed. Risk of which requires 
transported, stabilized, and exposure to contaminants transportation out of 
disposed in a hazardous and further spread of state. In comparison to 
waste Subtitle C (out of contaminated soil is reduced Alternative 1, requires 
state) landfill. by removal of ABM. Further additional field 

erosion of the contaminated screening to ensure 
soil is prevented by that the specific 
stabilization. cleanup standard is 

met. 
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4. DESCRIPTION OF REMOVAL ACTION ALTERNATIVES 

4.1 Alternative l-Excavation of Visible ABM with Offsite 
Disposal 
The goal of this alternative is to remove visible blast grit, consisting of approximately l,800 
cubic yards of ABM/soil mixture from four separately delineated sections in the 
sandblasting and residue storage areas (see Figure l-2). The area and depth estimates for the 
development of this quantity is provided in Appendix C. This action will serve to remove 
the lead contaminated ABM to help to reduce potential risks to human health and the 
environment. 

For this alternative the ABM will be removed from the site and disposed of in a landfill. No 
treatment or chemical stabilization occurs. The ABM and soil will be contained in a landfill 
that is permitted to accept the material. It is assumed that the material will be classified as a 
non-hazardous waste and can be accepted by a local landfill, based on initial analytical 
results. However, it is possible that a portion of the waste will require disposal in a 
hazardous waste landfill, so a range of cost estimates was provided to account for this 
possible variation. , 

The following steps will be involved in this alternative: 

l The soil and ABM will be characterized in place. Sample frequency and analytical 
methods will be based upon local landfill requirements. 

l Once the characterization is complete, the contractor will mobilize to the site and the 
excavation of the ABM and ABM/soil mixture will occur. 

l Since characterization was completed in advance, material will be loaded directly into 
dump trucks and hauled to a local RCRA subtitle D landfill for disposal (if classified as 
an acceptable non-hazardous waste). If a portion of the waste is classified as hazardous 
waste, this portion will be hauled to a RCRA subtitle C waste landfill for disposal. 

l Confirmation samples will be collected from the soils located directly beneath the 
excavated ABM to characterize the soil that is left in place for the follow-on RI and risk 
assessment. 

l Following the excavation, the site will be restored to the original grades by placing clean 
earth fill material in the area where ABM was removed. 

l Following the backfill operations, the disturbed areas will be fine graded and 
revegetated, and the gravel road will be restored, as necessary. 

The long-term effectiveness of Alternative No. 1 is high. The alternative will reduce the risks 
to human health and the environment by removing the material that poses the greatest risk, 
but does not ensure that all risk is removed. The confirmation sampling may determine that 
sufficiently high concentrations of metals remain in the soil such that further excavation or 
land-use restrictions will be required after the RI/FS is complete. 

Over the short term, there would be a slightly increased risk to workers involved in the 
excavation and disposal of the soil. However, adequate protection wilI be in place to ensure 
that workers are not exposed to contamination. 
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4. DESCRIPTION OF REMOVAL ACTlON ALTERNATIVES 

Alternative No. 1 would be straightforward to implement. Excavation could be carried out 
in a short time. Waste storage, analysis, hauling, and disposal would be routine activities for 
waste-hauling contractors. Assuming disposal of all of the excavated material in a local 
RCRA Subtitle D landfill is acceptable, this alternative is estimated to have a total present- 
value cost of $366,000 (Alternative 1A). 

Should a portion of the excavated material be found to not be suitable for disposal in a local 
subtitle D landfill, it will require hauling to a RCRA Subtitle C landfill for stabilization (that 
meets land-disposal regulations for lead), and disposal. The closest facilities that can accept 
and dispose of this material are located in Pennsylvania. This would result in a significant 
increase in costs. Segregation of the material to reduce the volume based upon contaminant 
characteristics, where possible, would be essential to help reduce the total costs. Hazardous 
waste storage, analysis, hauling, and disposal are not necessarily routine activities and can 
be very costly. Regulations and costs relating to transportation and disposal of hazardous 
material need to be strictly followed and serve to keep the cost relatively high. For cost 
estimating purposes, it was assumed that up to 25 percent of the waste, or 600 tons, could be 
classified as hazardous. Based on this assumption, this alternative is estimated to have a 
total present-value cost of $513,000 (Alternative 1B). The cost breakdown for Alternative 1A 
and 1B is provided in Appendix B. 

4.2 Alternative 2-Excavation to Residential Screening 
Standard and Offsite Disposal 
The goal of this alternative is to excavate ABM/soil that is contaminated with lead, to 
achieve a residential cleanup level in the soil of 400 mg/kg of lead. This alternative is similar 
to Alternative 1 with the exception of the volume of material to be excavated, and the 
requirement for field testing to determine if cleanup levels have been met. The additional 
quantity of material that will require removal cannot be determined until testing begins 
concurrent with the removal action. However, for cost estimating purposes, this removal 
action is approximated by assuming that in addition to the removal of ABM material to 
depths measured during the preliminary site investigation, an estimated 20% of the total 
volume will be required to achieve this cleanup goal. This approach results in a volume of 
approximately 2,200 cubic yards of ABM and soil to be excavated for disposal. 

This action will serve to remove the lead contaminated ABM and any surrounding or 
underlying contaminated soil, to help to reduce potential risks to human health and the 
environment, with possibly greater reliability than that of Alternative 1. 

The long-term effectiveness of Alternative No. 2 is high. The alternative will reduce the risks 
to human health and the environment by removing the lead contamination in the soil to a 
level that would be protective for any future use of the property, and would significantly 
reduce the likelihood that future remedial actions (including land-use restrictions) would be 
required to address the soil at the site. Over the short term, there would be a slightly 
increased risk to workers involved in the excavation and disposal of the soil. However, 
adequate protection will be in place to ensure that workers are not exposed to 
contamination. 
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4. DESCRIPTION OF REMOVAL ACTION ALTERNATIVES 

Alternative No. 2 would be somewhat more complicated to implement than Alternative 1 
because it would require coordination with onsite sampling and analysis. There is also the 
unknown of how much soil must be removed to achieve lead levels lower than 400 mg,/kg. 
Like Alternative 1, excavation could be carried out in a short time. Waste storage, analysis, 
hauling, and disposal would be routine activities for waste-hauling contractors. Assuming 
disposal of all the excavated material in a local RCR4 subtitle D landfill is acceptable, this 
alternative is estimated to have a total present-value cost of $427,000 (Alternative 2A). 

As with Alternative 1, should a portion of the excavated material be found to not be suitable 
for disposal in a local subtitle D landfill, it will require hauling to a RCRA Subtitle C landfill 
for stabilization (that meets land-disposal regulations for lead), and disposal. The closest 
facilities that can accept and dispose of this material are located in Pennsylvania. This would 
result in a significant increase in costs. Segregation of the material to reduce the volume 
based upon contaminant characteristics, where possible, would be essential to help reduce 
the total costs. Hazardous waste storage, analysis, hauling, and disposal are not necessarily 
routine activities and can be very costly. Regulations and costs relating to transportation 
and disposal of hazardous material need to be strictly followed and serve to keep the cost 
relatively high. For cost estimating purposes, it was assumed that the same volume of 
excavated material as in Alternative lB, or 600 tons, could be classified as hazardous. Based 
on this assumption, this alternative is estimated to have a total present-value cost of 
$539,000 (Alternative 2B). The cost breakdown for Alternative 2 is provided in Appendix B. 

4.3 Alternative 3-Excavation to Industrial Screening Standard 
and Offsite Disposal 
The goal of this alternative is to excavate ABM/soil that is contaminated with lead, to 
achieve the industrial cleanup level in the soil of 1,000 mg/kg of lead. This alternative is 
similar to Alternative 1 with the exception of the volume of material to be excavated, and 
the requirement for field testing to determine if cleanup levels have been met. The 
additional quantity of material that will require removal cannot be determined until testing 
begins concurrent with the removal action. However, for cost estimating purposes, this 
removal action is approximated by assuming that in addition to the removal of ABM 
materialto depths measured during the preliminary investigation, an addition 10% of tlhe 
volume will be required to achieve this cleanup goal. This approach results in a volume of 
approximately 2,000 cubic yards of ABM and soil to be excavated for disposal. 

This action will serve to remove the lead contaminated ABM and surrounding or 
underlying contaminated soil, to help to reduce potential risks to human health and the 
environment, with possibly greater reliability than that of Alternative 1. 

The long-term effectiveness of Alternative No. 3 is also high and is greater than Alternative 
1 but less than Alternative 2. The alternative will reduce the risks to human health and the 
environment by removing the lead contamination in the soil to a level that will be protective 
for most likely future use scenarios consistent with a Navy base, and would reduce the 
likelihood that future remedial action would be required to address soil at the site. Land-use 
restrictions would likely have to be part of any future remedial action. 
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4. DESCRlPTlON OF REMOVAL ACTION ALTERNATIVES 
7 

Over the short term, there would be a slightly increased risk to workers involved in the 
excavation and disposal of the soil. However, adequate protection will be in place to ensure 
that workers are not exposed to contamination. 

The implementation of Alternative No. 3 similar to Alternative 2. The biggest issue would 
be the unknown quantity of soil to be excavated. It is unknown how much soil must be 
removed to achieve lead levels lower than 1,000 mg/kg. Excavation could be carried oust in a 
short time. Waste storage, analysis, hauling, and disposal would be routine activities for 
waste-hauling contractors. Assuming disposal of all of the excavated material in a local 
RCRA subtitle D landfill is acceptable, this alternative is estimated to have a total present- 
value cost of $395,000 (Alternative 3A). 

As with Alternative 1, should a portion of the excavated material be found to not be suitable 
for disposal in a local subtitle D landfill, it will require hauling to a local RCRA subtitle C 
landfill for stabilization (that meets land-disposal regulations for lead), and disposal. The 
closest facilities that can accept and dispose of this material are located in Pennsylvania. 
This would result in a significant increase in costs. Segregation of the material to reduce the 
volume based upon contaminant characteristics, where possible, would be essential to help 
reduce the total costs. Hazardous waste storage, analysis, hauling, and disposal are not 
necessarily routine activities and can be very costly. Regulations and costs relating to 
transportation and disposal of hazardous material need to be strictly followed and serve to 
keep the cost relatively high. 

For cost estimating purposes, it was assumed that the same volume of excavated material as 
in Alternative lB, or 600 tons, could be classified as hazardous. Based on this assumption, 
this alternative is estimated to have a total present-value cost of $530,000 (Alternative 3B). 
The cost breakdown for Alternative 2 is provided in Appendix B. 
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SECTION 5 

Comparative Analysis 

Section 5 provides a comparative analysis of the three removal and disposal alternatives to 
assist the decision-making process by which a removal action will be selected. Previously, 
the alternatives were evaluated according to their effectiveness, ease of implementation,, and 
cost. In this section, the alternatives are directly compared for each of the three criteria. 
From this analysis, it should become clear which alternative is preferable in each category 
and, consequently, which alternative will be selected for implementation at SWMU 8. T,able 
5-l is a summary of the comparative analysis. 

Table 5-l 
Comparative Analysis Summary 

Alternative No. 1 --Excavation of visible ABM with Offsite 
Disposal (All classified as non-hazardous or a portion non- 
hazardous, a portion hazardous requiring hazardous waste 
landfill disposal) 

Alternative No. 2 -- Excavation to residential action level for 
lead and offsite disposal. (All classified as non-hazardous or 
a portion non-hazardous, a portion hazardous requiring 
hazardous waste landfill disposal) 

Alternative No. 3- Excavation to industrial action level for 
lead and offsite disposal. (All classified as non-hazardous or 
a portion non-hazardous, a portion hazardous requiring 
hazardous waste landfill disposal) 

High Easy Lowest 

Moderately Easy 

5.1 Effectiveness 
The overall effectiveness of all alternatives is high. These levels of effectiveness were 
assessed based on the number of “effectiveness criteria” that would be satisfied by each 
alternative. The “effectiveness criteria,” from the USEPA guidance document Guidance on 
Conducting Non-Time Critical Removal Actions Under CERCLA (EPA/540-R-93-0.57), are 
identified as: 

l Protection of public health 
l Protection of workers during implementation 
l Protection of environment 
l Compliance with ARARs 
l Level of treatment and containment expected 
l .Residual effect concerns 
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5. COMPARATIVE ANALYSIS 

All three of the alternatives have been developed because they were able to achieve the 
removal action objective. If the removal action objective is achieved, then public health is 
protected. Therefore, all three alternatives satisfy the first criterion. 

Workers can be protected during implementation of all three alternatives using standard 
respiratory and skin protection. The environment is protected through the removal of 
contaminated soil from the site. 

Each of the three alternatives can comply with the location-specific and action-specific 
ARARs, which apply to the implementation of the alternatives. No environmentally 
sensitive locations are known to be present at SWhKJ 8; the removal action will not 
endanger groundwater or surface water; and regulations regarding excavations, air 
emissions, storage, and transportation will be complied with. 

Although all three alternatives are protective of human health and the environment, 
Alternative 2, using a residential cleanup level with confirmation by field testing, may 
provide slightly more protection than Alternative 3, which in turn may be slightly more 
protective than Alternative 1. 

Both Alternatives 2 and 3 go beyond the removal action objectives by attempting to 
eliminate or reduce the need for future remedial action of the soil. In the case of Alternative 
3, the goal is to provide a property that would be suitable for any future industrial use. 
Altematlve 2 would provide a property suitable for any future use without restrictions. 

mplementability 
The im~:‘4tmentability evaluation of the alternatives varies from easy to moderately easy. 
These le.-& of implementability were assessed based on the number of “implementability 
criteria ” satisfied by each alternative. The “implementability criteria,” from the USEPA 
guidanc : document Guidance on Conducting Non-Time-Critical Removal Actions Under 
CERCL,+, (El?A/540-R-93-057), are as follows: 

l 

Contruction and operational considerations 

Demonstrated performance/useful life 

Adaptable to environment conditions 

Contributes to remedial performance 

Can be implemented in 1 year 

Availability of equipment, personnel and services, outside laboratory testing capacity, 
and offsite treatment and disposal capacity 

Permits required 

Easements or rights-of-way required 

Impact on adjoining property 

Ability to impose institutional controls 
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5. COMPARATIVE ANALYSIS 

Evaluation of implementability essentially comes down to the evaluation of technical and 
administrative feasibility. The technical feasibility consists of items 1 through 6 above, and 
administrative feasibility involves items 7 through 10. 

All three of the alternatives are technically and administratively feasible. Alternatives 2 and 
3 involve field testing for lead concentrations in soil, which mandates additional equipment 
and operational support. 

5.3 cost 

Cost capital, annual O&M, and present-worth cost of each of the alternatives are 
summarized in Table 5-2. Since there will be no long-term O&M after this removal action, 
these costs were considered to be zero. This work is scheduled for fiscal year 2000 and 2001. 
Since the cost data used to develop the construction costs were based upon expected 2000 
data, no adjustments to present-worth costs were made. The cost breakdown for each 
alternative is provided in Appendix B. 

Alternative 

- 
Table 5-2 

Cost Summary 
- 

Annual Present- 
Capital Cost O&M Cost Worth Cost 

Alternative No. 1 --Excavation of visible ABM with Offsite 
Disposal (All classified as non-hazardous, or a portion as non- 
hazardous and a portion hazardous requiring hazardous waste 
landfill disposal) 

$366,000- $0 $366,000- 
$5 13,000 $513,000 

Alternative No. 2 -- Excavation to residential action level for lead 
and offsite disposal. (All classified as non-hazardous, or a portion 
as non-hazardous and a portion hazardous requiring hazardous 
waste landfill disposal) 

$427,000- $0 $42:7,000- 
$539,000 $539,000 

Alternative No. 3- Excavation to industrial action level for lead 
and offsite disposal(All classified as non-hazardous, or a portion 
as non-hazardous and a portion hazardous requiring hazardous 
waste landfill disposal) 

$395,000- $0 $39!5,000- 
$530,000 $530,000 

- 
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SECTJON 6 

Recommended Alternative 

The EE/CA was performed in accordance with current USEPA and Navy guidance 
documents for an NTCRA under CERCLA. The purpose of this EE/CA was to identify and 
analyze removal actions to address the material that will be excavated from SWM&J 8. Three 
alternatives were identified, evaluated, and ranked. 

The comparative analyses of the removal alternatives included evaluating the effectiveness, 
implementability, and cost of each alternative. The effectiveness evaluation included 
reviewing the protectiveness of the alternative and its ability to meet the removal action 
objectives. Implementability included looking at the technical feasibility, availability, and 
administrative feasibility of the alternatives. The evaluation of cost included a review of 
capital cost, operating cost, and present-worth cost. 

Based on the comparative analyses of the removal alternatives completed in Section 5.0,, the 
recommended removal action is Alternative 2, Excavation to Residential Screening and 
Offsite Disposal. Results of surface and subsurface sampling efforts demonstrate that 
residential screening levels should be readily achieved through implementation of the 
removal action. This alternative will prevent any future land use restrictions associated. 
with risk to human health or the environment at the site.. 
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Appendix A 

ARAR Tables 



Table A-l 
Federal Location-Specific ARARs 

SWMU 8 at NAB Little Creek 

ARAR 
Location Requirement Prerequisite Citation Determination Comment 

Executive Order 11988, Protection of Floodplain* 

Within 
floodplain 

Actions taken should avoid Action that will occur in 40 CFR Part 6, Not Applicable. SWMU 8 is not in a flood plain. 
adverse effects, minimize a floodplain, i.e., Appendix A; 
potential harm, restore and lowlands, and relatively excluding Sections 
preserve natural and beneficial flat areas adjoining W)(2), WWh 
values. inland and coastal 6(a)(6); 40 CFR 6.302 

waters and other flood- 
prone areas. 

Executive Order ?1990, Protection of Wetlands* :’ > ,, ” ~. 

Wetland Action to minimize the Wetland as defined by 40 CFR 6, Appendix Not Applicable. . No federal or state regulated wetlands are present 
destruction, loss, or Executive Order 11990 A; excluding Sections at the site. 
degradation of wetlands. Section 7. WC3 fWW1 

6(a)(6); 40 CFR 6.302 

Clean Water Act, Section 404* 

Wetland Action to prohibit discharge of 
dredged or fill material into 
wetland without permit. 

Eqdangered !$@9s Act of 1978* 

Wetland as defined by 40 CFR 230.10; 
Executive Order 11990 40 CFR 231 (231 .l, 
Section 7. 231.2,231.7,231.8) 

Not Applicable. No discharge of dredged or fill material to a 
wetland is planned as part of the removal action. 

Endangered Action to ensure that any Applies to actions that 16 USC 1531 Not Applicable. Except for the occasional transient individuals, no 
species action is not likely to affect endangered or 50 CFR Part 402 federally listed or proposed endangered species 

jeopardize the continued threatened species or are known to exist at SWMU 8. Therefore, the 
existence of endangered or their habitat. requirements of the Endangered Species Act of 
threatened species or 1973 (16 USC 1536(a)) will not be applicable to 
adversely affect its critical removal action occurring at SWMU 8. 
habitat. 

* Statutes and policies, and their citations are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes 
and policies does not indicate that DON accepts the entire statues or policies as potential ARARs. Specific potential ARARs are addressed in the table below each general 
heading; only substantive requirements of the specific citations are considered potential ARARs. 

ARARs - Applicable or relevant and appropriate requirements. 
CFR - Code of Fede:a, , Gyula~lvl ,0. I +-ad tins-to 

USC - United States Code. 
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APPENDIX A-AI BLES 

Table A-2 
Virginia Location-Specific ARARs 

SWMU 8 at NAB Little Creek 

Location Requirement Prerequisite 

Virginia State Water Control Laws and Virginia Wetlands Regulations*. 

Citation ARAR Determination Comment 

Wetland Action to minimize the destruction, Wetland as Virginia Code Not Applicable No federal and/or state regulated wetlands are 
loss, or degradation of wetlands. defined by Virginia Sections 62.1- present adjacent to the site which could be 

statutory 44.155 impacted by the removal action for the site. 
provision. 

Chesapeake Bay Preservation Act and Chesapeake Bay Preservation Area Designation and Management Regulations* 

Chesapeake Under these requirements, certain Federally owned Code of Virginia Not Applicable This requirement is not an ARAR since the area 
Bay areas locally designated tidal and nontidal area designated Section lO.l- affected by the removal action is not a federally 

wetlands, as well as other sensitive as a Chesapeake 2100 et 
land areas, may be subject to 

owned Chesapeake Bay Preservation area. 
Bay Preservation 

limitations regarding land-disturbing area. seq. and 9 VAC 

activities, removal of vegetation, 1 o-20- 10 

use of impervious cover, erosion 
and sediment control, stormwater 
management, and other aspects of 
land use that may have effects on 
water quality. 

Coastal Zone Management Act; NOAA Regulations of Federal Consistency with approved State Coastal Zone Management Programs + 

Within Conduct activities within a coastal Activities affecting Section 307(c) of Not Applicable 
coastal zone 

This requirement is not an ARAR since neither 
Management Zone in a manner the coastal zone 16 USC 1456(c); 
consistent with local requirements. 

the City of Norfolk nor the City of Virginia Beach 
including lands also see 15 CFR has jurisdiction over the NAB Little Creek. 
thereunder and 930 and 923.45 Compliance is on a voluntary basis. 
adjacent shore 
land. 

Virginia Endangered Species Act* 

Critical Action to conserve endangered Determination of Code of Virginia 
habitat upon 

Not Applicable 
species or threatened species, 

Except for occasional transient individuals, no 
effect upon Sections 29.1- 

which including consultation with the endangered or 
federally listed or proposed endangered species 

563 through 568 
endangered Virginia Board of Game and Inland 

are known to exist at SWMU 8. Therefore, the 
threatened 

species or Fisheries. species or its 4 VAC 15-20-l 30 
requirements of the Endangered Species Act of 

threatened 
1973 (16 USC 1536(a)) will not be applicable to 

habitat. 
species 

removal action occurring at SWMU 8. 

depend. 
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APPENDIX A-ARAI s 

Table A-2 
Virginia Location-Specific ARARs 

SWMU 8 at NAB Little Creek 

Location Requirement 

Virginia Natural Areas Preserves Act* 

Prerequisite Citation ARAR Determination Comment 

Natural 
preserves 
area 

Action to conserve natural preserve Applicable to sites Code of Virginia Not Applicable SWMU 8 is not a natural preserve area. 
areas and restrict certain activities that meet natural Sections lO.l- 
in these areas preserve area 209 through 217 

criteria as 
determined by the 
Virginia 
Department of 
Conservation and 
Recreation 

Virginia Endangered Plant and Insect Species Act; Virginia Board of Game and jnland Fisheries* 

Endangered Action to conserve endangered or Applies to Code of Virginia Relevant and Appropriate Virginia Department of Agriculture and 
plant and protected plant and insect species actions that Sections 29.1-100 Consumer Services will be notified of this project. 
insect affect endan- and 29.1-565 The Navy requests determination if proposed 
species gered or pro- 

2 VAC 5-320-l 0 
activities will affect endangered plants or insects. 

tected plant and 
insect species. 

l Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes 
and policies does not indicate that Navy accepts the entire statutes or policies as potential ARARs. Specific potential ARARs are addressed in the table below each general 
heading; only substantive requirements of the specific citations are considered potential ARARs. 

ARARs- Applicable or relevant and appropriate requirements 
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APPENDIX A-ARAI 

Table A-3 
Federal Chemical-Specific ARARs 

SWMU 8 at NAB Little Creek 

Requirement Prerequisite Citation ARAR Determination Comment 

Soil _ I^ : 

Toxicity Characteristic Leaching Hazardous waste Title 22 CCR, Applicable Applicable for determining whether waste is hazardous 
Procedure (TCLP) regulatory treatment, storage, 66261.24(a) 
levels or disposal. 

Definition of RCRA Hazardous Waste soil 40 CFR Sections Applicable Applicable for determining whether waste is hazardous 
Waste 261.21, 261.22(a)(l); 

261.23; 261.24(a)(l); 
and 261.100 

Chemical-specific risk-based 
screening levels 

CERCLA site EPA Region Ill RBC TBC Risk-based concentrations to screen against site 
concentrations as a preliminary indicator of the presence of 
risk 

l Statutes and policies, and their citations are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes 
and policies does not indicate that DON accepts the entire statutes or policies aspotential ARARs. Specific potential ARARs are addressed in the table below each general 
heading; only substantive requirements of the specific citations are considered potential ARARs. 

ARARs-Applicable or relevant and appropriate requirements. 

CFR- Code of Federal Regulations 

USC- United States Code. 

TBC- To Be Considered 
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Table A-4 
Virginia Chemical-Specific ARARs 

SWMU 8 at NAB Little Creek 

Requirement Prerequisite Citation ARAR Determination Comment 

Soil ‘L 
: _.‘ ‘ ‘, _I 

Virginia Solid Waste Management Regulations (VSWMRs) 

Specific regulations for the Waste must meet VSWMR Part VIII Applicable Applicable if excavated ABM and soil meets the determination 
handling of “Special Wastes” the determination of of a special waste due to the presence of TPH, BTEX, or PCBs 

a Virginia “special 
waste” 

*Statutes and policies, and their citations are provided as headings to identify general categories of potential ARARs for the convenience of the reader. Listing the statutes 
and policies does not indicate that Navy accepts the entire statutes or policies as potential ARARs. Specific potential ARARs are addressed in the table below each general 
heading; only substantive requirements of the specific citations are considered potential ARARs. 

ARARs - Applicable or relevant and appropriate requirements. 
CFR - Code of Federal Regulations. 
USC - United States Code. 
TBC - To be considered criterion, not an ARAR 
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Table A-5 
Federal Action-Specific ARARs 

SWMU 8 at NAB Little Creek 

Action Requirement 

RCRA Subtitle D* ,+: 

Prerequisite 
ARAR 

Citation Determination Comment 

‘. *. . 
, : *. I . I’)” : ‘” .:j 

Off site 
Disposal 

Provides criteria for determining if Permitted solid 40 CFR Part 257 Applicable. TBC for determining suitable off-site disposal 
solid waste disposal facility poses an waste landfill. facilities if required for excavation and disposal of 
adverse effect on human health or material beyond boundaries of the landfill cap. 
environment. 

Off -site 
Disposal 

Provides criteria for determining if Permitted municipal 40 CFR Part 258 Applicable. TBC for determining suitable off-site disposal 
municipal solid waste disposal facility solid waste landfill. facilities. 
poses an adverse effect on human 
health or environment. 

Clean Air Act (CAA) 49 USC 7401 et seq.’ 

Discharge National Primary and Secondary Contamination of 40 CFR Sections 50.4 Not Applicable. Not an ARAR; Federal NAAQS are 
to air Ambient Air Quality Standards air affecting public - 50.12 nonenforceable standards. May be a TBC for site 

(NAAQS) - standards for ambient air health and welfare remediation activities. 
quality to protect public health and 
welfare (including standards for 
particulate matter and lead). 

+ Statutes and policies, and their citations are provided as headings to identify general categories of ARARs. Specific potential ARARs are addressed in the table below each 
general heading. 

‘* A-Applicable, PR- Relevant and appropriate, TBC- To Be Considered 

CFR- Code of Federal Regulations 

USC- United States Code 

NAAQS- national Ambient Air Quality Standards (primary and secondary) 
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Table A-6 
Virginia Action-Specific AFlARs 

SWMU 8 at NAB Little Creek 

Action Requirement Prerequisite Citation ARAR Determination Comment 

Virginia Air Pollution Control Regulations* 
:T I ; 4. 
I. _. c-.. ,’ 

Discharge Virginia Ambient Air Quality Contamination VR 120-03-02, Applicable. Applicable for all site remediation activities that 
lo air Standards - standards for ambient of air affecting VR-120-030-06 & may generate air discharges. 

air quality to protect public health public health 9 VAC 5-30-l 0 
and welfare (including standards and welfare. 
for particulate matter and lead). 

Discharge Fugitive dust/emissions may not be Any source of VR 120-05-01 & Applicable. Applicable for any site remediation activities that 
of visible discharged to the atmosphere at fugitive dust/ VAC 5-50-60 to generate fugitive dust. 
emissions amounts in excess of standards. emissions. 120 
and fugitive 
dust 

Discharge Toxic pollutants may not be 
of toxic discharged to the atmosphere at 
pollutants amounts in excess of standards. 

Any emission VR 120-05Ol& Applicable. Applicable for any site remediation activities that 
from the VAC 5-50-l 60 to generate toxic air pollutants. 
disturbance of 230 
soil, or 
treatment of soil 
or water, that do 
not qualify for 
the exemptions 
under Rule 4-3. 

Virginia Stormwater Managewent Regulations and Virginia Erosion and Sediment Control Regulations 

Stormwater Regulates stormwater Land disturbing VR 2 15-02-00 & Applicable. 
Management management and erosion/ activities. VR 625-02-00 & 

sedimentation control practice. 4 VAC 50-30-10 

,::_ . . ,“.“’ : 

Applicable for any site remediation activities 
involving surface water runoff and erosion. 
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Table A-6 
Virginia Action-Specific ARARs 

SWMU 8 at NAB Little Creek 

Action Requirement Prerequisite Citation ARAR Determination Comment 

lanagement Regulations, Solid W 

These regulations and laws define 
the requirements for the 
management of solid wastes. Any 
disposal facility must be properly 
permitted and in compliance with 
all operational and monitoring 
requirements of the permit and 
regulations. 

;te Disposal Facility Standards (9 U 

j 

: 20-80); Viriginia Waste MI 

Relevant and Appropriate. 

agement Act* 

Applicable to management and staging, 
transportation, and off-site disposal of any soil and 
ABM classified as a solid waste. 

* Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs. Specific ARARs are addressed in the table below 
each general heading. 

**Applicable, RA- Relevant and appropriate, TBC- To Be Considered 

ARAR- Applicable or relevant and appropriate requirement 

CFR- Code of Federal Regulations USC- United States Code 
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Detailed Cost Estimates 

WDCOO3670242.DOClllPCJ 



Engwering Evalua! I Analysis (EEICA) 

Worker Protection Level 
Labor Efficiencv 

0 
100% 

Equipment Eflici&c~ 100% 

SITE PREPARATION 
OalivedDump Stcix for Haul Reads 
SpreadlCcmpact Gravel Roads 
Filter Barrier 
Super Silt Fence 
Geotetila Non woven 10.01 

2w CY 
3oCY 

2140 LF 
600 LF 

10500 SF 

5 0.46 $ 090 $ 22.11 $ 0.48 $ 0.90 $ 2211 $ 9200 $ 180.00 $ 
% 159 $ 455 6 0.29 % 159 $ 455 5 0.29 5 47.70 5 136.50 % 

4,694.OO ECHOS Item 17 03 0418 
192.90 ECHOS item 17 03 0422 

3.673.40 ECHOS Item 18 05 0206 
1.926.00 Engineer’s Estimate 
8,295.W R S. Means 2340 500 1550 

$ $ 
- 

: 1.2; 1.21 . - : 2.00 050 $ i 1214 1.21 5 - - $ $ 0.50 2.00 i 5 2,569.40 726.00 $ $ . - : 
5 0.14 5 - 5 0.65 $ 0.14 $ - 5 0.85 5 1.470.00 5 . 0 

EXCAVATION AND BACKFILL 
4 cy Crawler Mounted Excavator (Dimt Load) 
Undassified Fill, 6’ Lifts, Gilsite (inch Compactic@ 
Dscontaminatiw (heavy equipment) 

45 HR 
’ 16OOCY 

4 EA 
: 2990 0.88 s $ 237.07 1.98 $ $ 5.06 . $ $ 29.90 0.86 $ 5 237.07 1.98 $ $ 5.06 _ ‘5 $ 1546.00 1345.50 $10.558.15 $ 3,564OO $ s 
$ 239.48 5 - 5 _ 5 239.48 $ _ 5 - 5 957.92 5 - $ 

- 5 12.013.65 ECfiOSltsm 37030234 
9,106.OO 5 14.22C.00 ECHOS Item 17030423 

- 5 957.92 ECHOS Item 33 17 0803 

WASTE MANAGEMENTllFtANSPORTATlON 
Transpwtatfon (01 Nonhazsrdous Waste) 
Tmnspodatfon of Non-Hazardous Waste by Dump Trek (Local) 
OH-Site Msporal (as Nonhazardous Waste) 
SolId Waste Diiposat at Subtttte D Landfill 

155 HOUR 

2660 TON 

$ 23.00 5 45.00 5 - $ 23.00 5 45.00 $ - $ 3,565.OO $ 6,975.W $ 

5 -5 -5 -5 -5. $ 35.00 5 - 5 - $ 

- 5 

100,800.00 $ 

10.540.00 Engineefs Estimate 

lcnJ.8M) 00 Verbal Quote horn SPSA 

DfSPOSAUCONflRMATORY TESTING AND ANALYSIS 
Sample Techncian 
sdt San@ng Equipment and Supplies 
Total Lead, &Hour Tumarwnd (CP, individual element 6OlOS) 
TAL Metals 
PAHs (SW 846 6270 SIM) 
Full TAL Metals (icluding cyanide) 
TCL Organics 
Sample Shipping 
Prepare Closecut Report 

8 HOUR 
5 DAY 
4 EA 

20 EA 
20 EA 

5 EA 
5 EA 
2 EA 
1f-S 

5 110.00 5 - 5 - $110.005 - 5 . 5 880.00 5 . 5 
$ 250.00 $ - $ - 5 250.00 $ 35ilo~ . 5 1.250.00 $ 

$ 35OO$ - $ - $ - 5 . 
5 144.00 5 - 5 - $ 144.M) $ 

5 -5s $ 267.00 $ - $ - $ 267.00 5 : 
5 -5. $ 165.00 $ . 5 - 5 165.00 5 . 5 . 

$12600$ - $ _ $ 126.00 $ _ 5 _ $ 
$ 75M)$ 

5 5,ooo.oo $ - 5 - $5,ooo.00 : : 
$ 75.00 $ 
5 . 

_ 5 
- 5 

140.00 $ 
2.660.00 0 
5:340.00 0 

625.00 5 
840.00 $ 
150.06 $ 

- E 

660.00 ECHOS Item 99 0106 
1.250.00 Engineer’s Estimate 

140.03 ECHOS Item 33 02 1705 
2j80.00 ECHOS Item 33 02 1709 
5,340.OO ECHOS Item 33 02 1715 

625.03 ECHOS Item 33 02 1732 
640.00 ECHOS Item 33 02 1732 
150.00 Engineer’s Estimate 

5,wO.OO Engineer’s Estimate 

SITE RESTORATION 
Stone for fioad Restoration 
Topsoil, 6’ Lifts, Off-site 
Seeding 
Mulching 
Rack Cover. Riprap. Medium 

150 CY 
1900 CY 

3 ACRE 
3 ACRE 

150 CY 

5 0.48 5 0.90 5 22.11 $ 0.46 $ 0.90 $ 22.11 5 69.00 5 135.00 5 

: 64.10 3.46 5 $ 86.11 3.63 $ $ 325.70 12.35 $ $ 64.10 3.46 $ $ 68.11 3.63 $ 5 325.70 12.35 $ $ 6,612.fX-I 192.30 $ $ 6.697.00 264.33 $ 5 
5 29.32 5 2253 51.37700 5 29.32 5 22.53 $1,377.00 5 6796 5 67.59 .$ 
5 3.00 5 2.38 $ 15.41 $ 3.M) 5 2.36 5 15.41 5 450.00 5 357.00 5 

3.31650 $ 3.520.50 ECHOS Item 17 030416 
23.465.00 5 36.974.00 ECHOS 16 05 0301 

977.10 5 l&3.73 ECHOS 16 05 0401 
4.131.00 $ 4.26655 Means Item 02630 2005 
2,311.50 5 3.116.50 ECHOS Item IO 05 0203 

OVERSfGHT AND REPORTfNG (Dfstrlbutfve Co&) 
Superfntendent 
Project Engneer/CC Engineer (Doubta Hat) 
Clerh 

$ 1,263.OO $ - 5 - $1,263.00 $ - 5 - $ 3.649.00 5 . 5 3.849.00 ECHOS Item 99 01 0102 
2.516.96 ECHOS Item99 010104 

803.40 ECHOS Item99 01 0103 
Fletd Oftice (and w&&d cc&.) 
Per Diem 

3 WEEK 
3 WEEK 
3 WEEK 
2 MONTH 

75 DAY 

5 639.66 $ 5 - 5 839.88 $ - $ - 5 2,516.98 $ - 5 
$ 267.80 $ . $ - $ 267.60 $ - 5 $ 603405 . $ 
5 -5 - $1,ooo00 $ $ - $l,@&O 5 - 5 . 0 

_ 5 

. : 
2.ooo.00 5 2.ooO.00 Engineer’s Estimate 

5 -5. 5 14703 5 $ 147.00 % 5 11.025.00 5 11.025.W Engineer’s Estimale 
Co”ti”uars Cleanup 3 WEEK $ 690.W 5 $ - 5 890& i : 5 - 5 2.670.00 ii : 5 . $ 2.670.00 Engineer’s Estimata 

Subtotal $36.474.16 $30.494.57 $ 160,646.60 $ 246,617.63 
Location Mulioliet 61% ECt-KX Locatizatfcn Factors 

Adjusted dwt 
MtiliraticwDemobilization 

Dasign 
Overhead 

Profit 

s 199.922.20 
10% $ 19,992.22 

3% 5 5,997.67 
40% 5 79.988.88 
10% 5 19.992.22 

I 

Contingency 
Total Altematfve Cost 

20% $ 39.98444 
$ 365,667.62 I 

aftamativela.xfs 



Engineering Evalua’ 
Altemalive IB’ Remove Visible A@ 

Analysis (EEICA) 
se a Portion as Hazardous Waste 

worker PrOlectton Level 
Labor Elficwcy 

Eouicment Effictencv 

0.46 5 090 5 2211 5 0.46 5 0.90 5 22.11 $ 92.00 $ 160.00 $ 4.422.00 5 4,694.W ECHOS item 17 030416 

159 $ 4.55 $ 0.29 $ 1.59 $ 4.55 $ 0.20 $ 47.70 5 136.50 5 6.70 5 192.90 ECHOS llem 17 03 0422 

121$ - 5 0.60 5 1.21 5 . $ 0.60 $ 2.569.40 $ . $ 1,284.W 0 3,673.40 ECHOS Item 16 05 0206 
1.21 $ - $ 2.00 5 1.21 5 - 5 2.00 5 726.00 0 . 5 1,2W.W $ 1.926.00 Engineers Estimate 

0.14 $ - $ 0.65 $ 0.14 $ _ $ 0.65 $ 1.470.00 8 - $ 6.625.00 5 8,296.W R.S. Means 2340 504 1550 

SITE PREPARATfON 
Deliver/Dump Stone for Haul Roads 
SpreadCompact Gravel Roads 
Filter Barrier 
Super Silt Ferce 
Geotexlfle Non woven 10.0~ 

EXCAVATION AND BACKFILL 
4 cy Crawler Mounted Excavator (Direct Load) 
Unciassiked FM, 6’ tilts. Offsite (irxt. Compaction) 
Decontamination (heavy equipment) 

2W CY 
30 CY 

2140 LF 
600 LF 

10500 SF 

29.90 5 237.07 5 . $ 29.90 5 237.07 5 . $ 1.34550 $10.666.15 $ - $ 12,013.66 ECHOS item 17 03 0234 
0.66 % 1.96 $ 5.06 $ 0.66 5 1.96 5 5.06 8 1.546.W 5 3.564W 0 9,10&W s 14,220.W ECHOS item 17 03 0423 

239.46 5 $ . $ 239.46 $ - $ - $ 957.02 % - 0 * 3 957.92 ECHOS Item 33 17 0603 

45 HR 
16W CY 

4 EA 
: 
5 

WASTE MANAGEMENTKRANSWffTATlO~ 
Transp~rtatlon (of Hazardous Waste) 
Dump Truck Transport. Hazardous Waste (300.399 mi) 
oil-sil9 Disposal (as tiarardour waste) 
Sofii Waste Disposal at S&t& C Landtill (Requires Stabilization) 

. 5 . 5 2.26 5 5 . 5 2.28 5 _ 5 - $ 17.727.00 5 17.72702 ECHOS Item 33 190212 

$ - 5 150.00 $ - $ - 5 150.00 5 . $ . $ 106,760.W 5 106.760.00 EngineefsEstimate 

7775 MILE 

725 TON 

5 

6 

Transportafton (of Nonhazardous Waste) 
Transportation of Non.Hazardous Waste by Dump Truck (Local) 
Off-Silo DISPO~SI be NonhPurdous Waste) 
Solid Wastabispo&t at Subtttfe D Landfftt 

115 HOUR 

2175 TON 

5 23.w $ 45.00 $ - $ 23.00 5 45.00 5 - 5 2.645.00 5 $175.00 $ - 5 7.620.00 EnQiwefs Estimate 

5 -5 -5 -5 -5 5 35.00 5 . 5 - 3 76.125.00 $ 76.125.00 Verbal Quote lrom SPSA 

DfSPOSAUCONflRMATORY TESTfNG AND ANALYSIS 
Sample Tecbrxfan 
Soft Sampling Equipment and Supplies 
Total Lead, 46.Hour Turnaround PP. individual element 601 OS) 
TAL Metats 

6 liOUR 
5 DAY 
4 EA 

20 EA 
20 EA 

5 EA 
5EA 
2 EA 
1 LS 

5 1lOW $ 
5 -5 

-5 . 5 110.00 5 - 5 . 5 88o.w 5 . 5 _ 5 
26000 5 - $ - $ 250.00 8 _ 51,25o.W5 _ 5 

- 5 35.w 5 . 5 . 5 35.M) 
ii 

. 5 . $ 140.00 $ 

880.00 
1,250.w 

140.00 
2.68o.W 
5.34o.w 

625.00 

ECHOS Item 90 01 m 
Englow’s Estimate 
ECHOS Item 33 02 1705 
ECHOS Item 33 02 1700 
ECHOSttem33021715 
ECHOS Item 33 02 1732 
ECHOS Item 33 02 1732 
Engineel’s Esttmate 
Engine&s Eskmate 

5 -5 
5 -5 - 5 14400 5 - 5 
s -$ - 2 267.00 6 - 0 

- 5 144.00 $ . 8 . 5 2.68o.W 5 
. 8 267.00 5 . 5 . % 5.340.w 5 
- 5 165.00 5 . 5 . 0 625.w $ 
- 5 126.W 5 - 5 - 5 640.w 5 
. 5 75.00 $ . 5 . $ 15000 5 
- 5 - 05*oM)w5 5 . 3 

PAHs (SW 846 6270 SIM) 
Full TAL Metals findudino cvankiet 
TCLOrganics - . ’ 
Sample ShippinQ 
Prepare Closeout RefMrl 

i -s - 5 165.00 $ - 5 
z . 5 . 5 126.00 5 - $ 

-5 5 75w5 - 5 
5 5,000 5 00 5 55.000.00 5 

SITE RESTORATtON 
Stone/gravel lor Road Restoration 
Topsoil, 6’ Lifts, Off-site 
SWdinQ 
Muting 
Rock Cover, Riprap, Medium 

OVERSIGHT AND REWRTWG (Olstrtbullve Costs) 
Supednterufent 
Pro@ Engineer/W Engineer (Double Hat) 
cterk 
Field Offtt (and related costs) 

540.00 
150.00 

5.wo.w 

150 CY 
1900 CY 

3 ACRE 
3 ACRE 

150 CY 

0.46 $ 
3.46 $ 

5 64.10 5 
29.32 5 

3.00 5 

0.90 5 22.11 5 0.46 5 0.90 $ 22.11 5 69.W $ 135.00 $ 
363 $ 1235 5 346 5 3.63 5 12.35 5 6,612.W 5 6,697.W 5 

66.11 $ 325.70 5 64.10 5 66.11 5 325.70 5 192.30 $ 264.33 $ 
22.63 $ 1.377.00 5 29.32 $ 22.53 51.377.00 5 67.96 5 67.69 5 

2.36 $ 15.41 5 3.00 $ 2.36 $ 15.41 5 450.00 $ 367.00 $ 

3.316.60 0 
23‘465.00 5 

977.10 s 

3.520.50 
36.974.w 

1.433.73 
4.26655 
3.11650 

ECHOS Item 17 03 0416 
ECHOS t 6 05 0301 
ECHOS 16 05 0401 

4,131.w i 
2,311.60 $ 

Means Item 02630 200.5 
ECHOS ftem 10 05 0203 

3 WEEK 
3 WEEK 
3 WEEK 
2 MONTH 

5 1.263.00 $ 
0 830.66 5 
$ 267.60 $ 
5 -5 
5 -5 

-5 - 5 1,263.W $ 
-5. 5 639.66 5 
-5 _ $ 267.60 $ 
. 5 l,ow.w $ . 5 
- $ 147.00 $ - 8 

- 5 - $ 3.649.00 5 - $ 
- 5 . 5 2.516.96 5 - 5 
_ $ 603.40 $ - $ 
. 

5 $I,woW 
5 . 

- $ 147.00 $ . : : 

_ 5 
f 5 
. 5 

2,0W.w 5 
ll,Q25.W 0 

3,649.w 
2,516.96 

603.40 
2.000.w 

11,025.w 

ECHOS Item 09 01 0102 
ECHOS ttem 99010104 
ECHOS Item 99 010103 
Engineer’s Esttmate 
Engineeh Estimate 75 DAY 

3 WEEK $ 890.00 $ - $ - 5 690.00 $ . % _ $ 2.670.00 5 - 8 - $ 2.670.W EnQineeh EStuMte 
$34,554.16 S26,694.57 t 262,650.W S 5oJ,699.53 

81% ECHOS Locafffatkw Factors 

Per Diem 
corltlnuous Cleanup 

Subtotal 
Location Mufiolier 

Adjusted host 
Mobtlizattoo4Demobitlzation 

Design 
Overhead 

t 26Q,176.62 
10% $ 26.017.66 

3% 5 6.40536 
40% 5 112.071.45 

I 

Profit 
^......... ~“,,arvpr;y 

Total Atlernattva Cost 

lO%$ 26.017 66 
20% $ 56.035 i2 

5 512,726.67 I 

attematfvel bxfs 09/w2OOQ 



Engineeling Evalua’ 
Attemative 18: Remove Visible AB 

Analysis (EEICA) 
se a Pubon as Hazardous Waste 

worker Prote!cron Level D 
Labor Etliciency 100% 

Equipment Efficiency 100% 

attemativelb.xts 2 



Engineering Evalua 
Alternative 2A: Remove to Residenti 

t Analysis (EEICA) 
, Dispose as Nonhazardous Waste 

Worker Protection Level 
Labor Efficiencv 

Eqwpment Efliuenc; 

D 
1 W% 

SITE PREPARATION 
: 0.46 1.59 $ 090 $ 22.11 $ 0.46 $ 090 $ 22.11 $ 9200s wO.W$ 4.42200 % 4,694 00 ECHOS Item 17 03 04 t 8 

$ 4.55 $ 029 8 1.59 $ 4.55 $ 0.29 5 47.70 $ 136.50 $ 6.70 5 192.90 ECHOS Item 17 03 0422 
s 1.21 $ _ $ 0.60 $ 1.21 $ - 5 0.60 $ 2.589.40 5 _ $ 1.284.00 s 3.873.40 ECHOS Item 18 05 0206 
5 121 5 - $ 200 $ 121$ $ 200$ 726.W$ - $ 1,2W.W 5 1,928.W Engineer’s Estimate 
S 0.14 $ $ 065 $ 0.14 $ - $ 065 5 1.470.00 $ _ 8 6,825.W $ 8.295.00 R.S. Means 2340 500 t 550 

Oekver/Dump Stone for Haul Roads 
Spread/Compact Gravel Roads 
Fitter Barrier 
Super Silt Fence 
Geotextlle No” wove” 10 oz 

EXCAVATtON AtiD BACKflLL 
4 cy Crawler Mounted Excavator (Direct Load) 
Unclassilied Fill, 6’ Lit& Oftsite (incl. Compaction) 
Decontamination (heavy equipment) 

WASTE MANAGEMENT/TRANSPORTATION 
Transportation (of Nonhazardous Waste) 
Ttansoodati~ of Non-Hazardous Waste bv Dumo Truck ILccalt 
Off-Site Disposal (as Nonhazardous W&e) * . 

2W CY 
3oCY 

2140 LF 
600 LF 

10500 SF 

237.07 $ - $ 2990 $ 237.07 $ _ 5 1.49500 $11,853.60 $ - s 13348.50 ECHOS Item 17 03 0234 
198 $ 5.06 5 0.86 $ 1.98 5 506 $ 1892.00 $ 4,356.W 5 11.13200 $ 17.380 00 ECHOS Item 17 03 0423 
- 5 - $ 239.48 $ - $ - 0 957.92 5 . $ - 5 957.92 ECHOS Item 33 t 7 0803 

50 HR 
2200 CY 

4 EA 

2990 $ 
0.86 5 

$ 239.48 5 

200 HOUR 

Sotid Waste Diipasat at Subtitte 0 LanUliU 3500 TON 

5 23.00 $ 

5 -$ 

45.00 $ - $ 23.00 $ 45.W 5 - $ 4,60&W $ 9,WO.W $ 

- $ - $ - s . 5 35.00 % . . 5 - 5 

- 5 

122.5w.w f 

13.6OO.C0 Engineer’s Estiile 

122,5W.o0 Verbat Quote lrom SPSA 

CONFtRYATtON FIELD TESTING 
XAF Instrumentation and Operation 
Operator Travel Costs 

MSPOSAlJCONFIRYATORY TESTlNG AND ANALYSIS 
Sample Techncian 
Scil Sampling Equipment and Supplies 
Totat Lead, &Hour Turnaround (ICP. indtvttat frtement 601CB) 
TAL MetaJs 
PAHS (SW 846 8270 SIM) 
Futl TAL Metals (including cyanide) 
TCL GrQticS 
Sample Shipping 
Prepare Closeout Repon 

SITE RESTORATION 
Stone IM Road Restoration 
Topsoil, 6’ Lilts, Ofl-site 
Seeding 
Mukhiog 
Rock Cover, Riprap. Medium 

OVERSIGHT AN0 REPORTING (Mstrlbutlve Costs) 
Superintendent 
Project Engineer/GC Engineer (Double Hal) 
Cl& 
Field Oflice (and related costs) 
Per Diem 

_ 5 5.CC0.W Verbal Quote lrom SPSA 
. 5 50000 Verbal Quote from SPSA 

5 DAY 
1 WEEK 

5 1.ooo.w 5 
5 5w.w $ 

_ 5 - $1,OOO.w $ . $ - $ 5.cCO.00 $ - $ 
- 5 - 5 500.00 $ - 5 _ $ 5w.00 $ - $ 

8 HOUR 
5 DAY 
4 EA 

20 EA 
2oEA 

5 EA 
5 EA 
3EA 
1 LS 

$ 11o.w $ 

: : : 

; : : 

i - : 
5 
$ 5.000.00 : 

- 5 
25c.w $ 

- i 
_ $ 
_ 5 
_ s 
- $ 
- $ 

. $ 1lO.W $ 
$ 250&I : 1 

$ 880.w 5 
$ 1,250.00 $s 

. $ 880.00 ECHOS Item 99 0106 

- 5 - 
535.00: : 

. 5 1,250.M) Engine&s Estimate 
35.00 $ - $ - 

: : 
5 140.00 $ 140.00 ECHOS Item 33 02 1705 

144.w $ - $ - 5 144.lxl S _ 
267.00 $ _ 5 _ $ 267.00 $ - $ - : 

2.880.00 5 2@~0.00 ECHOS Item 33 02 1709 
5340.00 $ 5340.00 ECHOS Item3302 1715 

165.00 5 - $ - $ 165.00 5 - $ - 0 825.00 $ 825.00 ECHOS Item 33 02 1732 
128.00 $ - $ _ $ 128.00 $ - $ _ $ 640.w $ 840.00 ECHOS Item 33 02 1732 

75.w 5 - $ - $ 75.00 $ s 
. $5.ccO.00 $ - $ _ $5,MM.W : : $ 

225.00 0 225.W Engineer’s Estimate 

. 5 5,ooO.OLl Engineer’s Estimate 

15OCY 
1900 CY 

2.6 ACRE 
2.6 ACRE 
15OCY 

0.90 $ 22.11 $ 0.46 $ 0.90 5 22.11 $ 6900 $ 13500 $ 
3.63 5 12.35 $ 3.46 $ 3.63 5 12.35 5 6.61200 % 6.897.00 % 

3.520.50 ECHOS Item 17 03 0418 
38.974 00 ECHOS 18 05 0301 

5 0.46 $ 
5 3.48 5 

3,316.50 5 
23,465 00 $ 

646.82 $ 
3.580.20 0 
2,311.50 % 

: 
64.10 i 
2932 8 

5 3M) $ 

88.11 ; 325.70 $ 64.10 i 8811 $ 325.70 s -‘i&3.66 i -229.09 0 
22.53 $1,37700 $ 29 32 $ 22.53 $1.377.00 5 76.23 5 58.58 $ 

236 $ 1541 $ 3.00 $ 2.38 $ 1541 $ 450.00 $ 357.00 5 

1;242.57 ECHOS 18 05 0401 
3.715.01 Means Item 028302005 
3.118.50 ECHOS Item 10 05 0203 

- $ - $1.28300 $ _ $ - $ 5,132.OO 0 - $ 4 WEEK 
4 WEEK 
4 WEEK 
2 MONTH 

100 DAY 

$ 1,283OO $ 
5 839.66 5 
$ 267.80 $ 

. 5 

. 5 

. 8 
2.oW.00 $ 

14.700.w $ 

5.13200 ECHOS Item 99 01 0102 
$ - $ 83966 $ - 5 . $ 3,358.64 $ - 5 

- 5 - 5 267.80 5 - S - 5 1.071.20 S - 5 
3.358.64 ECHOS Item 99 01 0104 
1.071.20 ECHOS Item 93 01 0103 

- $l,oW.OO $ - s _ s1.WO00 t ‘- _ - 
- $ 147.w $ . $ - 5 147.00 5 - : - : 

2~ooO.00 Engineer’s Esti”ute 
14,700.W Engineer’s Estimate 

Continuous Cleanup 
Subtotal 

Mation Mulioliar 

4 WEEK $ 89OW$ $ . $ 89C.W $ . $ . $ 3.560.00 $ - S . $ 3.560.03 Engineevs Estimate 
546,746.75 534,452.66 t 207.541.72 $ ZS7,540.14 

81% ECHOS LocatizatiM Factors 
Adjusted dost 

Mobilizatic&Demo&lization 
Design 

Overhead 
Profit 

I 233,160.51 
10% $ 23,315.05 

3% 5 6.994.52 
40% 8 93.26020 
10% $ 23,315.05 

Ca”:i”ge”cy 20% 5 46.630.10 

I Total Alternative Cost t 426665.43 1 

altemative2axts 



Analysis (EEICA) 
ispose a Portion as Hazardous Waste 

Engineering Evalua’ 
Alternative 28. Remove to Aesidentiat 

Worker Protection Level D 
Labor Efficiency low/o 

Equipment Efficiency 100% 

4,422.W 5 
670 5 

4.69400 ECHOS Item 17030416 
192.90 ECHOS Item 17 03 0422 

3.673.40 ECHOS Item 18 05 0206 
1.926.00 Engineer’s EsliMIe 
8.29500 R.S. Means 2340 500 1550 

Deliver/Dump Stone for Haul Roads 
SpreadCompact Gravel Roads 
Filter Ekwler 
Super Silt Fence 
Geotextlla No” WOW” 10.02 

200 CY 
3oCY 

2140 LF 
600 LF 

105W SF 

: 0.46 1.59 $ $ 0.90 4.55 $ $ 22.11 0.29 $ 0 046 1.59 $ $ 090 455 $ 5 22.11 0.29 $ 5 92.00 47.70 $ $ 160.00 13650 $ 5 

: 1.21 1.21 $ $ - - 5 $ 0.60 2.00 5 5 1.21 1.21 $ $ - - $ 5 0.60 2.W $ $ 2.569.40 726.00 $ $ - - $ $ 
$ 0.14 $ - 5 0.65 5 0.14 $ - 5 0.65 $ 1,470.oo $ . $ 6:625.W $ 

EXCAVATION AND BACKFILL 
4 cy Crawler Mounted Excavator (Direct Load) 
Unclassified Fitt. 6’ Lifts. Offsite fiti. Compa~tton) 

50 HR 
2200 CY 

4 EA 

29.90 5 237.07 $ . $ 29.90 $ 237.07 S _ $ 1.495.00 $11,653.50 $ 
0.66 $ 1.96 $ 5.06 $ 0.66 5 1.96 $ 5.06 $ 1,692.OO $ 4,356.W $ 

5 239.48 $ _ $ _ $ 239.48 $ - % - 0 957925 . 0 

. $ 13346.50 ECHOS Item 17 03 0234 
11,132W $ 17360.00 ECHOS Item 17 03 0423 

_ $ 957.92 ECHOS Item 33 17 0603 

WASTE MANAGEhlENTriRANSPORTATfON 
Transportation (of Harardour Waste) 
Dump Tnxk Transpod, Hazardous Waste (300339 tit 
on-site oispcssl (as Hazardous Waste) 
Sotid Waste Disposal at Subtitle C Landfill (Requires StabitiZatio”) 

4000 MI 9.120.00 ECHOS tlem 33 19 0212 

6C4I TON 

$ -5-5 2.20 5 - s - 5 2.20 $ - $ . $ 

$ -5. $ 15000 $ . $ . $ 150.00 $ - 0 _ 5 

9.120.00 0 

90.000.w $ 90,ooO.00 Engineer’s Esttmate 

TrsnrportDtion (of Nonhazardous Waste) 
Transpoilatton of Non-Hazardous Waste by Dump Truck (Local) 
Off-Slls Disposal (as Nonhazardous Waste) 
solid Waste Dis.pc& at Subtitle D Landlitl 

150 HOUR lo,i?W.W EngineeZs Estimate 

2900 TON 

5 23.00 $ 45.00 $ - $ 23.00 5 45.00 $ . 5 3,450.W $ 6,750.W $ 

5 -5 -5 -5 -B - 5 35.00 s . $ . s 

- 5 

101.5w.w (6 101.500 00 Verbal Quole from SPSA 

CONFIRMATION FIELD TESTtNG 
XRF lnsbumentatton andOpemtfon 
Opwalor Travef Cmts 

5 DAY 
1 WEEK 

$l.WO.OO$ - 5 - $1.00000 $ - 8 - $ 5,OW.w 5 _ 5 
$ 500.00 $ - $ - $ 500.00 5 . 5 - $ 5w.w $ - $ 

. t ~.OW.W Verbal Quote from SPSA 
_ $ 500.00 Verbat Quote from SPSA 

MSPOSAL AND CONFIRMATORY TESTING AND ANALYSIS 
Sample Techncian 
Soil Sampling Equipment and Sup&s 
Totat Lead. 46+four Turnaround (CP. individual element 60106) 
TAL Met& 
PAJis (SW 646 6270 SIM) 
Fult TAL Met& (indudi”g cyanide) 
TCL Organics 
Sample Shipping 
Prepare Closewt Repon 

0 HOUR 
5 DAY 
4 EA 

20 EA 
20 EA 

5 EA 
5 EA 
3 EA 
1 LS 

$ 11o.w 5 _ $ llo.w $ - 5 . $ 880.w $ 
. 

: - 
$ 250.W : 

5 35:M) : : 
$ 250.00 5 . ,1.250:,: 

$ 35.M) ; - 
5 _ ; : $144.00$ . ; : 5 144.00 s * ; : i 
5 -5 _ 5 267.00 $ - $ - $ 267.00 $ - $ - S 

: : : : 
$16500$ - $ - $ 165.00 5 - 5 . 5 
$ 126.00 5 . $ . $ 128.00 5 . 5 _ $ 
% 75w5 . 5 . $ 75.00 5 

$5.000.00 5 - $ - $ 5,wo~w : : : 

880.00 ECHOS ttem 99 0106 
1.250.W Engineer’s Estimate 

140.00 ECHOS Item 33 02 1705 

. 5 
- 5 

14wxl $ 
2.660.00 0 
5.340.w $ 

625.00 5 
640.w 5 
225.00 5 

. s 

2.660.00 ECHOS Item 33 02 1709 
5.340.00 ECHOSltem33021715 

625.&t ECHOS Item 33 02 1732 
640.00 ECHOS Item 33 02 1732 
225.W Enpneer’s Estimate 

5.OW.00 Engineeh Estimate 

SITE RESTORATION 
Stone for Road Restoration 
Topsoil, 6’ Lifts, oft-site 
Seeding 
Mulching 
Rock Cover, Riprap, Medium 

150 CY 
19W CY 

3 ACRE 
3 ACRE 

15OCY 

$ 0.46 $ 0.90 $ 22.11 5 0.46 $ 0.90 $ 22.11 $ 69.00 5 135.00 $ 
5 346 5 363 5 12.35 $ 346 5 3.63 $ 12.35 $ 6,612.W $ 6.697.00 5 
5 64.10 -$ 88.11 $ 325.70 5 6410 $ 6611 5 325.70 5 19230 $ 264.33 5 

29.32 $ 22.53 $1,377.W $ 29.32 $ 22.53 $1.377.00 $ 67.96 $ 67.59 S 
3.00 $ .2.36 $ 15.41 $ 300 5 2.36 $ 15.41 5 450.00 5 357.00 $ 

3,316.50 5 
23.465.00 $ 

977.10 $ 
4,131.w $ 
2.311.50 $ 

3.52050 ECHOS ttem 17 03 0416 
36,974.W ECHOS 16 05 0301 

1.433.73 ECHOS 16 05 0401 
4,266.55 Means Item 02630 2005 
3.116.50 ECHOS Item 10 05 0203 

4 WEEK 
4 WEEK 
4 WEEK 
2 MONTH 

100 DAY 

OVEFJSIGHT AND REPGRTfNG (Distributive Costa) 
’ Superintendent $ 1,263.OO $ - $ - $1.263.00 5 _ $ . 5 5,132.W $ - $ - 5 5,132.W ECHOS Item 99 01 0102 

Project EngineedQC Engineer (DouMe Hat) 5 639.66 $ - 5 _ $ 639.66 5 - 5 - 5 3.356.64 $ - S - 5 3.356.64 ECHOS ttem 99 01 0104 
Ckfk $ 267.60 $ - 5 $267605 - $ 1.071.20 $ _ $ - 5 1,071.20 ECHOS ttem 99 01 0103 
Field Office (and related costs) 
Per Diem : : ; : 

51,m~w $ - $ - 
5 147.00 5 : : 

$ $1,0&w 

5 147.00 5 : : ; ,‘,:Z:tJt : 
2,000.W Engtnee~s Estimate 

14,7w.w Engineer’s Estimate 
Continuous Cleanup 4 WEEK $ 890.00 $ - 5 - $ 69OJxl $ - 5 - 5 3,560:oo $ _ 3560.00 Engineat’s Estimate 

Subtotal $44,633.12 $32,246.92 

: 

266,442.60 

: 

363,322.W 
Location Mutiptier 61% ECHOS Localization Factors 

Adjusted Cost 9 294,291.50 
MooillzaliwvDemooiliration iO% s 29 429.:5 

Design 3% s &a.75 
Overhead 40% $ 117.71660 

atlematfve2b.xts 



Engineering Evalue Analysis (EEICA) 
Alternative 28. Remove to Residential Leve ispose a Portlon as Hazardwe Waete 

Worker Protection Level D 
labor Elhciency 100% 

Eouioment Eftiiiencv 100% 

contingency 20% $ 58;858.30 

I Tote1 Alternative Coet $ 538,553.45 I 

attematwe2b.xl.s 2 



E”g,“eenng Eva,” 

Alternative 3A: Remove to lndush 
t Analysis (EOCA) 
Dispose as Nonhazardous Waste 

Worker Protection Level 
Lacf E”,&3”cy 

Equrpment Ethciency 

Dekver/Oump Sme for Haul Roads 200 CY 
SpwYCompbct GraveI Roads 30 CY 
Filter Barner 2140 LF 
Super Siil Fence 600 LF 
Geotexllk Non woven 10.~ 10500 SF 

: 0.46 1.59 $ $ 0.90 455 $ 5 22.11 029 $ % 0.46 1.69 0 $ 0.90 4.55 $ s 22.11 029 5 $ 92.00 47.70 S $ 180.00 136.60 $ 6 4.422.00 6.70 $ 5 4.694.00 192.90 ECHOS ECHOS ttem Item 17 1703 03 0416 0422 
s 1.21 s - $ 0.60 $ 121s - 0 06052,56940$ - S 1.2M.W 5 3.673.40 ECHOS Item 16 05 0206 

: 0.14 1.21 $ s - - $ 5 2.00 065 $ $ 0.14 1.21 s s - . 5 $ 065 2.005 $ 1,470.w 72600s a . - 5 s 6.625.W 1.2W.W s 5 6,295.W 1.926.W Engine& R.S. Means Eskmate 2340 500 1550 

EXCAVATION AND BACKFILL 
4 c/ Cm&, Mounted Excavator (Direct Load) 
Unclassilted Fitt, 8’ Lifts. Offsite (incl. Ccmpati) 
DeMnramlnabon (heavy equipment) 

45 HR 
2ooo CY 

4EA 
: 29.90 0.86 5 5 237.07 1.96 S 5 5.06 . S s 29.90 066 5 e 237.07 1.96 $ S 5.06 _ 5 5 1.345.60 1.720.00 a 0 10.66al5 3.960.W t $ 10.120.00 . 5 5 12.013.65 15,8M).W ECHOS ECHOS Itern Item 17 1703 03 0234 0423 
5 239.46 5 . 5 - s 239.46 5 - $ - 5 957.92 s - s _ s 957 92 ECHOS Item 33 17 0803 

WASTE MANAGEMENT/MANSPORTATlON 
TRMP.XMO” 
TranspMa~ NwHazartis Waste by Dump Truck (I 175 HOUR s 23.W S 45.00 5 - $ 23.00 S 46.W $ - 5 4.025.00 $ 7,675.W S _ 5 11.900.W Engine&s Estimate 

OFF-SITE DISPOSAL (as Non-Hazardous WI&) 
SoId Wasto Dllposal at Subtitle 0 LandWl 3200 TON 

CCNFIAhUTKN NELO TESTING 
XRF lnstrumentatrm and Operation 
Opwdw Travel Cost4 

DISPOSAL AND CONFIRMATORY TESTING AND ANALYSIS 
Samde Tachncian 
Sal .&mpkng Equipment and Supplies 
Total Lead, 4SHour Turnarwnd IICP. mdwidual ekamer 

6 DAY 
1 WEEK 

6 HCUR 
6 DAY 
4EA 

20 EA 

20 EA 
6 EA 

TAL Merats 
PAHS (SW 646 6270 SIM) 
FuY TAL Metals (inckrdingcyanlde) 
TCL Organkx 
Sample Sh@ng 
Prepare c!asew, RepGil 

SITE RESTORATION 
Stone Ior Road Reslora6on 
Topsoil. 6’ Lilts. Oil-site 
seedn~ 
tA*hlng 
Rock Cover, Riprap. Me&m 

16OCY 
IQOI CY 

3 ACRE 
3 ACRE 

t5ocf 

5 0.46 S 0.90 s 22.11 5 0.46 0 090 5 22.11 $ 69.00 5 135.00 s 3316.50 S 3.520.50 ECHOS Item 1703 0416 

: 64.10 3.46 5 S 66.11 3.63 S $ 325.70 12.35 $ S 64.10 346 s S 66.11 3.63 S $ 325.70 12.35 S 5 6,612.W 192.30 5 5 6.697.W Z&1.33 S S 23.465.00 977.10 5 s 36374.00 1,433.73 ECHOS ECHOS 1605 16 06 0301 0401 

: 29.32 3.00 $ s 22.63 2.36 $ s1.3T1.w 15.41 s s 29.32 3.00 5 s 22.53 2.36 0 51.377.W 15.4‘ 0 5 46O.W 67.96 $ s 357.00 67.59 s S 2.3l’l.50 4.13l.W S 5 3.1t8.50 4,286.55 ECHOS Means Item Item 02630 10 05 2005 02U3 

OVERSlQHT AND REPORTING (Oirtributlve Costs) 
s.upFJnntendent 
Project Engineer/(X Engineer (Double Hat) 
Clerk 
Field Otfice (and related costs) 
Per Dim -. 

3 WEEK 
3 WEEK 
3 WEEK 
2 MCNTH 

75 DAY 

01.263.WS - 5 - S1.263.W 5 - 0 . 5 3.649.00 $ _ $ - S 3.649.W ECHOS Item 99 01 0102 
5 639.66 6 - s - 5 639.66 S _ $ - $ 2.516.96 0 - S . 5 2.516.96 ECHOS Item 99 01 0104 
5 267.60 5 - $ - S 267.60 S - S . s6034os -5 -5 603.40 ECHOS Item 99 01 0103 

- s 
s” -$ - 

S1,wo.W I - $ . %‘.ca.00 s - s - 0 2,ooo.W I 2.0W.W Engineeh Estimate 
5147w5 . % - $ 147.W 5 - 5 - S 11,025.W 5 11,025.W Engineer’s Estimate 

conw”ous cleanup 3 WEEK S 69OW $ - 5 S 690.00 S - 5 - 52,67OW$ . 5 - S 2.670.00 Engineeh Estimate 
Subtotal S41.696.16 $31,799.57 t 193,pBO.80 S 266.467.53 

Lc”xlia Muliplier 61% ECHOS Lccakzauon Factors 
Adjusted Cost s 215,830.60 

MObiluatica!Demobillzatio” 10% 0 21.583.06 
rYeSIgn 3% s 6,474 92 

Overhead 40% 5 88332.24 

5EA 

2EA 

1 LS 

5 -5 -s -5 -0. $ 3.5.W 5 - s - 5 112,OWW 5 1l2.ooO.W VerbatQuotefromSPSA 

$ l.owW s . s $1,0#00 0 - f - 0 5.cW.W $ - s - 5 5.0W.W Verbal Quote from SPSA 
$ 5WWS . s - 0 500.00 5 . s 5 5W.W $ - s - $ 5W.W Verbal Quote Ccm SPSA 

:llo:ws. 5 260.00 : . . 5 110.00 - 

5 $ 144.W 35.00 : s - 

5 $ 250.00 - 5 5 . . $ $ 680.00 . s $ 1.25oW . S s . - S 5 I ,250.W 880.00 ECHOS Enpinseh Item Estimate 99 01 06 

: .5 - - 
a . ; : 

: . - $144cO$ 5 35M)5 . - 5 5 s s 2.66OW 140.00 a s 2.66O.W 140.00 ECHOS ECHOS Item “em 33 33 02 02 1705 1709 
$267005 - $ . D 267.00 $ - 5 - S 5.3w.w 5 5.340 00 ECHOS Item 33 02 1715 

s -s - $165005 5 5 165.00 5 . $ . S 625.00 s 625.00 ECHOS Item 33 02 1732 
s .s - S126WS - $ . 5 126.W 5 . t . 0 640.00 s 540 00 ECHOS Item 33 02 1732 
s .s. f 75.00 s - 5 - 3 75005 . 5 _ 5 15O.W 5 150.W Engineer’s Estimate 
s 5.cN.w 5 . s - 55.04wW 5 _. s - $5,cW00$ -s .s 5.003 00 Engirmeh Estimate 

1 

Profit 
Canbnge~ 

T&l Altematlva Cost 

10% s 2t.583.ffi 
20% $ 43.166 12 

s 364,970.oo I 

09K!aJ2#0 
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Appendix C 

Volume Estimates 
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Figure C-l 
SWMU 8 WEST ANNEX SANDBLAST AREA 
ENGINERING EVALUATION/COST ANALYSIS 
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